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I, INTRODUCTION 
# 
Advertising is taking on an increasingly important role 
in the lives of the American buying public. While the initial, 
and perhaps still primary, purpose of advertising was to sell 
products, it is generally conceded that it is incumbent upon 
advertisers to provide the additional function of informing 
the public, not only of the availability of their products, 
but also of their value, usefulness and performance to potential 
buyers. This shift in attitude has been acknowledged by the 
public and the producers alike, and it is gradually acquiring 
a substantial basis in law. 
Congress and the Federal Trade Commission recognized some 
years ago that a laissez-faire posture would not serve to 
discharge their responsibilities with regard to protecting the 
public interest. "Caveat Emptor" has be~ome an inadequate 
counterforce to meet the skills of advertising experts and the 
modern technology available for the dissemination of their 
materials. Misleading and deceitful practices, it was feared, 
could well transform a valuable customer information source 
into an instrument for coercion and manipulation. 
As one facet of the exercise of governmental control to 
protect the consumer from false, misleading or deceptive 
advertising, the FTC has been empowered to order manufacturers 
to provide substantiating evidence in support of the claims 
they have made. They have done so, and responses have been 
received from a wide variety of industries. The initial exchange 
of material led to confusion on the part of all concerned. 
Charges against the industries ranged from their being able to 
substantiate only a small portion of the claims to their having 
supplied material that was hopelessly complex and overly 
technical in its nature. Much of the material was evaluated by 
independent organizations, sometimes hastily with a view toward 
sensationalism, other times in great detail by competent 
technical groups. There had been established no criteria upon 
which to base these evaluations, and the question of what 
constitutes adequate substantiation remains even now an open one, 
This is the question we are attenpting to answer in this study, 
and our investigations will deal exclusively with the automobile 
industry. 
11, SCOPE OF THE PROJECT 
The objective of this project is the development of guide- 
lines for the evaluation of material submitted by automobile 
manufacturers in substantiation of their advertising claims. 
Since the FTC regulation stipulates that the evidence must be 
available before a claim is presented to the public, such 
guidelines will also serve to guide the industry in its decisions 
as to whether to proceed with particular ads or not. With the 
aid of a taxonomy of both claims and evidence, we will generate 
the overall concepts necessary to the performance of the evalua- 
tion process, and the application of these principles will be 
demonstrated in a number of hypothetical but realistic examples. 
Our intent is to provide examples of good practice, although 
in the process of doing this it will be necessary to show why 
evidence that is less than good is inadequate by the standards 
established. We realize that the ultimate determination of 
a claim being misleading or deceptive must result from a legal 
procedure and our work represents a prelude to such a procedure, 
not a substitute for it. The questions we will ask about 
substantiating evidence for claims have to do with whether they 
meet the standards of good practice with regard to relevancy, 
adequacy, and completeness. The implications of our evaluation 
will not be considered beyond the point of assessing the sub- 
stantiating evidence, nor will we concern ourselves with possible 
remedial or punitive action which might or should be taken 
against those who fail to meet the standards of substantiation. 
We have noted the concern expressed in some recent documents 
that some of the substantiating evidence supplied has been 
over-technical in its nature. Automotive design is primarily 
an engineering activity, and it is reasonable to expect manu- 
facturers to proclaim their excellence in the engineering 
aspects of their products. Evidence to support their claims 
in this regard must necessarily contain the relevant enginpering 
data. Reducing this information to terns whereby it can be 
understood by the lay public would tend to lessen its value for 
evaluative pruposes, and the industry cannot be expected to 
educate the public on technical matters, We must, therefore, 
rely on the judgment and advice of technicians with regard to 
the relevance of technical terms to the claims at hand, the 
adequacy of procedures and instrumentation for the conduct of 
tests, the appropriateness of analogies made to the engineering 
domain, the effectiveness of specific sampling procedures used 
in surveys, and other such Ratters beyond the competence of the 
non-technically educated person. Our standards for evaluation 
may be interpretable in any specific instance only by technical 
experts in the areas covered. 
While the understanding of the technical material submitted 
as substantiating evidence for advertising claims may be limited 
to technical experts in the relevant fields, it appears that in 
the interest of protecting and informing the public another step 
must be taken. Namely, after the material has been technically 
evaluated and understood, it must be interpreted. That is to 
say, the expert should be required to render an opinion as to 
the quality of the substantiation, and this opinion must be 
in terms comprehensible to the public. Included in the term 
"public" is not merely the consumer himself, but members of 
law making and regulating bodies who can use these opinions as 
a basis for their legislative decisions. 
111. TAXONOMY OF CLAIMS .UD SUBSTANTIATING EVIDENCE 
., 
The language of advertising is designed to appeal to the 
potential buying public, and as such, may not be directly 
susceptible to proof because of its lack of specificity, 
Frequently, a translation has to be made to define exactly 
what claim has been made by a specific ad and to put that claim 
into technical language so that evidence can be matched against 
it. The translation process generally involves judgment since 
alternative (and often mutually inconsistent) translations 
may be derived from the same statenent. The translation of 
vague or ambiguous terms will always be arbitrary and in the 
final analysis will most likely be based on precedent. 
With the translated claim in hand, one must then develop 
a set of measurement procedures. Again, these procedures will be 
based, in part, upon judgment. However, as guidelines we have 
available the well-established practices of such organizations 
as the U.S. Standards Institute and the Society of Automotive 
Engineers. In every case, these procedures must be adapted to 
the particular claim in question. 
To facilitate the first two steps in the evaluation process 
just described, we have developed a taxonomy for both the content 
of advertising claims and the kinds of evidence which might be 
offered in support of them. A list of the items appears in Table I 
and a detailed discussion of each of the items follows. 
Al. Physical Magnitude (absolute) - Claims of this type 
have to do with measurable physical properties of the 
automobile or any of the equipment contained in it. 
Included in this category are linear dimensions such 
as wheel base, volumetric statements about engine 
displacement or trunk capacity, and vehicle weight. 
TABLE I 
TAXONOMY OF AUTOMOBILE ADVERTISING CLAIMS 
AND THEIR SUBSTANTIATION 
A. Claims 
1. Physical Magnitude (absolute) 
2. Physical Magnitude (relative) 
3. Price (absolute) 
4. Price (relative) 
5. Economy 
6. Performance 
7. Style and Beauty 
8. Safety (direct statement) 





14. Use by Notable Personalities 
B. Substantiation 
1. Engineering Test Data 
2. Design Specifications 
3. Unsolicited Testimonials 
4. Experimental Comparisons (objective) 
5. Experimental Comparisons (subjective) 
6. References to Public Press 
7. Controlled Subjective Evaluations 
8. Opinion Survey 
9. Reference to Consumer Testing Organizations 
10. Endorsement by Individuals or Groups 
11. Market Surveys 
A 2 .  Phys ica l  Magnitude ( r e l a t i v e )  - Comparative s ta tements  
about t h e  r e l a t i v e  dimensions o f  t h e  a d v e r t i s e d  b e h i c l e  
and o t h e r  v e h i c l e s  a r e  t h e  s u b j e c t  of t h i s  ca tegory .  
Adjec t ives  such a s  g r e a t e r ,  s h o r t e r ,  h e a v i e r ,  e t c . ,  
a r e  g e n e r a l l y  used i n  t h e s e  c l a ims ,  b u t  t he  comparison 
may be made t o  an implied s t a n d a r d  o r  i n  t h e  case  of 
"big enough f o r  a  t a l l  man." 
A3. P r i c e  ( abso lu t e )  - A s t a t emen t  i s  made he re  about t h e  
c o s t  o f  t he  v e h i c l e  i n  d o l l a r s  t o  t he  consumer, u s u a l l y  
accompanied by q u a l i f y i n g  remarks concerning what op t ions  
are inc luded  and t h e  f a c t  t h a t  c e r t a i n  charges a r e  added 
t o  t h e  q u o t a t i o n  depending on l o c a t i o n ,  
A 4 .  P r i c e  ( r e l a t i v e , )  - This k ind of c la im compares t h e  
p r i c e  of  t he  v e h i c l e  t o  o t h e r s  i n  t h e  same c l a s s  
i n d i c a t i n g  t h a t  t he  i n i t i a l  c o s t  i s  lower than t he  
compe t i t o r ' s ,  o r  compares t h e  v e h i c l e  t o  one of t h e  
same p r i c e  i n d i c a t i n g  t h a t  more i s  o f f e r e d  f o r  t h e  
same money. 
A5, Economy - As d i s t i n c t  from c la ims  about p r i c e ,  t h i s  
ca tegory  d e a l s  wi th  t h e  c o s t  o f  ope ra t i ng  t h e  v e h i c l e  
a f t e r  t h e  i n i t i a l  purchase  i s  made and u s u a l l y  d e a l s  
wi th  i tems such a s  f u e l  consumption and frequency of 
maintenance. 
A6.  Performance - Items i n  t h i s  c la im category a r e  concerned 
wi th  t h e  eng ineer ing  c h a r a c t e r i s t i c s  of t h e  v e h i c l e  i n  
o b j e c t i v e  q u a n t i t i e s .  Sta tements  about a c c e l e r a t i o n ,  
t u r n  r a d i u s ,  s topp ing  d i s t a n c e ,  and the  l i k e  a r e  included 
he re  whether they a r e  made i n  a b s o l u t e  o r  r e l a t i v e  terms.  
A 7 .  S t y l e  6 Beauty - Both r e l a t i v e  and abso lu t e  s ta tements  
about t h e  a e s t h e t i c  q u a l i t i e s  of  t h e  v e h i c l e  a r e  included 
h e r e ,  and the  c la ims e i t h e r  d i r e c t l y  o r  i n d i r e c t l y  
r e f l e c t  some a spec t  of s u b j e c t i v e  judgment. 
A10. 
A l l .  
A 1 2 .  
Sa fe ty  ( d i r e c t  s t a t emen t )  - This  c 'ategory involves  a  
s ta tement  about t h e  s a f e t y  c h a r a c t e r i s t i c s  of t h e  veh i c l e  
e i t h e r  from t h e  p o i n t  o f  view of making acc iden t s  l e s s  
probable  o r  of  p r o t e c t i n g  t h e  occupants should they 
occur .  
Sa fe ty  ( i n f e r r e d )  - The emphasis of t h e  c la im he re  i s  
on some f e a t u r e  o r  f ea tu r - e s  o f  t he  automobile from 
which t h e  p o t e n t i a l  consumer i s  expected t o  a t t r i b u t e  
augmented o r  improved s a f e t y  i n  t h e  ope ra t i on  of t h e  
v e h i c l e .  
Comfort - Items i n  t h i s  ca tegory  appeal  t o  the  p o t e n t i a l  
consumer by emphasizing t h e  comfort of t he  r i d e  i n  t he  
v e h i c l e  o r  o t h e r  a s p e c t s  o f  t h e  luxury a f forded  by the  
p a r t i c u l a r  p roduc t .  
Handling - Claims of t h i s  v a r i e t y  concen t r a t e  on the  
ease  w i th  which t h e  v e h i c l e  can be d r iven  and the  
conformance of t he  v e h i c l e  handl ing c h a r a c t e r i s t i c s  
wi th  t h e  d r i v e r ' s  a b i l i t y  t o  ope ra t e  i t .  
p r e s t i g e  - Claims which appea l  t o  an i n c r e a s e  i n  t h e  
s o c i a l  o r  m a t e r i a l  s t a t u s  of t h e  i nd iv idua l  who owns 
t h e  automobile being a d v e r t i s e d  f a l l  i n t o  t h i s  ca tegory ,  
and the  emphasis i s  o f t e n  on t h e  p r i d e  of ownership 
der ived  from i t s  purchase .  
Warranty - These c la ims  concen t r a t e  on t h e  manufacturers '  
guarantees  o f  t h e  c o n s u n e r t s  s a t i s f a c t i o n  wi th  t h e  
cont inued adequate performance of h i s  purchase and on 
t h e  company's r e p u t a t i o n  f o r  upholding the se  p romises . ,  
Use by Notable P e r s o n a l i t i e s  - The appeal  t o  t he  consumer 
i n  t h e s e  c la ims r e s i d e s  i n  t h e i r  r e s p e c t  o r  admirat ion 
f o r  those  who a r e  c la iming  t o  use  and be s a t i s f i e d  wi th  
t he  p a r t i c u l a r  p roduc t .  
B1, Engineering Test Data - Evidence of this sort is comprised 
d 
of rigorous scientific information gathered under controlled 
conditions in the field or in a laboratory. The testing 
environment as well as the specific procedures used are 
described in exacting (and necessarily technical) detail. 
B 2 .  Design Specifications - Engineering drawings and speci- 
fication sheets may be submitted as evidence in support 
of advertising claims and it may be assumed that if 
these are official company documents, the products have 
been manufactured as indicated. 
B3. Unsolicited Testimonials - The spontaneous endorsements 
of individuals who have used and liked the products 
may be used in conjunction with claims made in advertising, 
B4. Experimental Comparisons (objective) - In the case of 
these claims comparative tests were performed to measure 
differences in response charac'teristics between the 
advertised vehicles and one or more others. The 
technical aspects of the experimental conditions are 
of great importance and must be presented in rigorous 
detail. 
B5. Experimental Comparisons (subjective) - This category 
is similar to the previous one except that the measure- 
ments in this case are based on subjective judgments 
rather than on engineering data. Not only must the 
experimental conditions be adequately described, but 
also the qualifications of the judges. 
B6. References to Public Press - The advertiser here quotes 
from public documents to support a claim he has made. 
The important point here is that evidence should be 
provided bearing on the qualifications of the source 
to have made the statement that was quoted. 
B7. Controlled Subjective Evaluations - The claims in this 
d 
category present the evaluations of judges with regard 
to the product being advertised. Evidence should be 
concerned with the capabilities of the subjects as 
well as with the method used in their selection. 
B8, Opinion Survey - The evidence for claims made on the 
basis of surveys of consumer opinions should provide 
careful methodological substantiation including details 
of the sampling procedure, the interviewers who per- 
formed the study and the entire questionnaire employed. 
B9. Reference to Consumer Testing Organization - In quoting 
the results produced by other organizations, the com- 
petence of these must be established and the complete 
context within which specific statements were made 
must be presented. 
B10. Endorsement by Individuals or ~ r o u ~ s  - Persons (repre- 
senting either themselves or larger organizations) who 
are paid to acclaim the virtue of a product must be able 
to substantiate their qualifications and their intentions 
for doing so. 
B11. Market Surveys - Evidence presented in this form must 
show the relevance of the sample to the population at 
which the claim is directed and it must also contain 
an adequate description of the method used to produce 
the results quoted. 
While each cell of the 11 x 14 matrix of evidence and claims 
is a theoretical possibility, it is obvious that certain of them 
do not have to be considered seriously. Statements about style 
and beauty, for example, would hardly require substantiating 
evidence in the form of engineering test data, and we would not 
expect unsolicited testimonials to be offered to support claims 
made for stopping distance achieved by a new braking system. 
Each c l a s s  of s u b s t a n t i a t i n g  evidence may be ranked wi th  r e s p e c t  
d 
t o  i t s  re levance  t o  a  g iven c la im.  Four c a t e g o r i e s  of re levance  
have been adopted t o  s e rve  our needs ,  namely: 
1. Necessary,  
2 .  Des i r ab l e ,  bu t  n o t  s u f f i c i e n t ,  
3 .  Poss ib l e  suppor t ing  weight ,  
4 .  Probably i r r e l e v a n t .  
Table I1 p r e s e n t s  a  s u b s t a n t i a t i o n / c l a i m s  mat r ix  wi th  numbers, 
corresponding t o  t h e  above t a b u l a t e d  re levance  c a t e g o r i e s ,  used 
t o  i n d i c a t e  our opinion as  t o  where s u b s t a n t i a t i n g  evidence 
f o r  each of the  c la ims should l i e .  Note t h a t  ca tegory  4-probably 
i r re levant-has  been omit ted  i n  the  t a b l e  f o r  ease  of read ing .  
Once a  c la im has been c a t e g o r i z e d ,  Table I1 se rves  t o  t e l l  t h e  
examiner what he should expect  (and what he should no t  - expect)  
i n  t h e  way of s u b s t a n t i a t i n g  evidence f o ~  a  given c la im.  
A c o r r e l a t i o n  of  t h e  kind of evidence r equ i r ed  wi th  t h e  
type of c la im made, whi le  a  necessary  s t a r t  f o r  t he  eva lua t ion  
p r o c e s s ,  i s  no t  enough. Once t he  eva lua to r  i s  s a t i s f i e d  t h a t  he 
has the  r i g h t  c a t e g o r i e s  of informat ion on which t o  base h i s  
conc lus ions ,  he then  has t h e  problem of dea l ing  wi th  t h e  s p e c i f i c  
con ten t  of t h a t  in format ion .  Note t h a t  t h e  s u b s t a n t i a t i o n  d a t a  
p r e sen t ed  may f a l l  i n t o  t he  realm of what those  who a r e  concerned 
wi th  t h e  l e g a l  a spec t s  of a d v e r t i s i n g  c la ims may l a b e l  a s  " f a l s e  
o r  mis leading."  Although t h e  f i n a l  r e s o l u t i o n  of any a s s e r t i o n  
w i th  regard t o  t he se  ma t t e r s  must r e s t  wi th  t h e  c o u r t s ,  i t  appears 
t h a t  the  e v a l u a t o r  can be given some gu ide l ine s  a s  t o  what t o  
look f o r  a s  he examines t h e  con ten t  of s u b s t a n t i a t i n g  evidence.  
To a i d  i n  t h i s  p r o c e s s ,  we have developed ano ther  taxonomy, 
which we c a l l  a "Taxonomy of Deception." This phrase  does no t  
imply t h a t  t h e  p r a c t i c e  of decept ion i s  i n  any way i n t e n t i o n a l  
o r  even conscious on t h e  p a r t  of t he  a d v e r t i s e r ,  r a t h e r  i t  i s  

designed to make the evaluator aware of the criteria by which 
/ 
he should judge the evidence at hand. Table I11 presents the 
characteristics of substantiating evidence which might lead to 
a higher estimation of the claim's validity than may be justified 
by the data. A discussion of each of the items in the list 
follows. 
TABLE I11 
TAXONOMY OF DECEPTION 
False facts 
Real but insignificant differences 
Statistically significant but meaningless 
differences 
False analogies or distinctions 
Irrelevant analogies or distinctions 
Association with inappropriate persons 
Association with inappropriate products 
Implied inference or causation which has 
not been tested 
Inappropriate performance criteria 
1. False Facts- ttFalse't here applies not only to the 
quotation of non-existent numbers, but to the reliabi- :y 
with which they can be accepted, even if they are truc 
in the usual sense of the word, The credibility of the 
source must be considercd as well as the adherence to 
procedures and methodologies generally employed in the 
production of the facts presented. The falsity of facts 
is extr.emely difficult to prove, but the evaluator 
should keep in mind that numbers are not always to be 
taken at their face value. 
2 .  Real But Insignificant Difference - Insignificant, here, 
is used in the statistical sense, in that we very well 
may have numbers which are different and show a comparative 
advantage of one product over another. The difference 
d 
may be attributable, however, to random variations 
in the measurement process rather than to anything 
inherent in the products. 
3. Statistically Significant But Meaningless Differences - 
In this instance, the differences between products is 
real and stable. However, the impact on the consumer 
is so small as to make the claim meaningless in considering 
whether to select one product over another. 
4. False Analogies or Distinctions - Relationships or 
comparisons may be made in a claim which convey impressions 
which have no basis in fact. The equivalence of "European" 
with a high degree of luxury and comfort, for example, 
may be true for some products, but not necessarily the 
one for which the claim is made. 
5. Irrelevant Analogies or ~om~arisons - In this case, 
the analogy or comparison may be true in the situation 
in which it was first made, but may not apply to the claim 
at hand. Instances of this include the combining of 
characteristics about a product to give the impression 
that the whole is something more than the sum of its 
parts when, in fact, there is no evidence for that 
conclusion. 
6. Association with Inappropriate Persons - The use of 
notable persons to endorse a product is an example of 
this item. Whereas the person may be eminently qualified 
in his own profession, the carryover of his expertise 
to the area of the product being advertised must be 
examined carefully, before accepting his statements 
about it. 
7. Association with Inappropriate Products - The "halo" 
effect is often employed to make one product appear 
to take on the known desirable characteristics of . 
another. Care should be taken to segregate what is 
true from what is present only from the association. 
8. Implied or Inferred Causation - Evaluation of substan- 
tiating evidence must be done with careful attention 
paid to the possibility of arguments of the non-sequitor 
variety. A statement or conclusion does not necessarily 
follow from a set of facts which have been presented, 
expecially when the two portions of the argument are 
about different aspects of the product, 
9. Inappropriate Performance Criteria - In any experimental 
testing there can be generalizations made from the 
results of the tests to the performance of the product, 
and the evaluator should ascertain that the performance 
measurements taken will allow extrapolation to the 
actual situations in which the products are intended 
to be used. 
The following sections of this report treat some example 
claims in the motor vehicle field. The intent is to edify the 
reader with respect to some of the subtleties that are involved 
in evaluating evidence which might be submitted in substantiation 
of claims made by automobile manufacturers. As mentioned previously, 
the claims are hypothetical but realistic and have been chosen 
to exemplify necessary and good practice for the field. 
IV. EXAMPLE CLAIMS IN THE AUTOMOTIVE INDUSTRY 
< 
A .  MOTOR VEHICLE RIDE CLAIMS AND SUBSTANTIATION 
Le t  us  c o n s i d e r  "comfort" a s  an example q u a l i t y  o r  a t t r i b u t e  
t h a t  i s  o f t e n  addressed  i n  motor v e h i c l e  a d v e r t i s i n g  c l a i m s .  We 
wish  t o  show, a s  a  p r e l i m i n a r y  e x e r c i s e ,  how a d v e r t i s i n g  c l a ims  
w i t h  r e s p e c t  t o  t h i s  a t t r i b u t e  can have v a r y i n g  d e g r e e s  o f  meaning- 
f u l n e s s .  F u r t h e r ,  we wish  t o  submit  a  v a r i e t y  o f  c l a i m  s u b s t a n -  
t i a t i o n s  t h a t ,  i n  o u r  judgment, range  from t h e  " r i d i c u l o u s  t o  t h e  
subl ime."  I n  o t h e r  words,  we i n t e n d  t o  p r e s e n t ,  by way of  examples ,  
m a t e r i a l  t h a t  can  be c o n s i d e r e d  a s  r ang ing  from be ing  n o n - s u b s t a n t i v e  
t o  s u b s t a n t i v e  w i t h  r e s p e c t  t o  s u b s t a n t i a t i n g  a  "comfort" c l a i m ,  
The a t t r i b u t e  o f  " r i d e "  comfor t  has  been s e l e c t e d  because  
i t  p e r m i t s  u s  t o  d e a l  w i t h  a  motor v e h i c l e  performance q u a l i t y  
t h a n  can  be a s s e s s e d ,  i n  p r i n c i p l e ,  by t h e  a p p l i c a t i o n  o f  a v a i l a b l e  
t echno logy  b u t  which a s s e s s m e n t ,  i n  p r a c ' t i c e ,  i s  handicapped by 
a  l a c k  o f  c a r e f u l l y  d e f i n e d  assessment  c r i t e r i a .  I t  s h o u l d  be 
c l e a r  t h a t  i n  t h o s e  i n s t a n c e s  where measurements o f  performance 
have been i d e n t i f i e d  and a c c e p t e d  through a  v o l u n t a r y  s t a n d a r d -  
i z a t i o n  p r o c e s s  i t  becomes r e a s o n a b l y  s t r a i g h t f o r w a r d  t o  document 
a  c l a i m ,  p a r t i c u l a r l y  i f  t h i s  c l a i m  i s  couched i n  terms o f  accep ted  
measures  and c r i t e r i a .  I n  t h e  c a s e  of  r i d e  comfor t ,  we a r e  d e a l i n g  
w i t h  a  b o r d e r l i n e  t o p i c .  On t h e  one hand,  t h e r e  i s  t h e  e a s e  o f  
measuring and q u a n t i f y i n g  t h e  amount o f  v i b r a t i o n  t o  which passenger s  
a r e  s u b j e c t e d  d u r i n g  t r a n s p o r t  o p e r a t i o n s .  On t h e  o t h e r  hand,  t h e r e  
i s  t h e  d i f f i c u l t y  of q u a n t i f y i n g  t h e  comfor t  ( o r  d i s c o m f o r t )  
s e n s a t i o n s  of  t h e  p a s s e n g e r s  who a r e  s u b j e c t e d  t o  a  v i b r a t i o n  
envi ronment .  Whereas r e s e a r c h  has  been conducted  t o  r e l a t e  
v a r i o u s  v i b r a t i o n  v a r i a b l e s  and measures  t o  human s e n s a t i o n s  and 
r e a c t i o n s ,  t h e  a v a i l a b l e  knowledge does n o t ,  by any means, p r o v i d e  
r e l i a b l e  methods f o r  c o n v e r t i n g  p h y s i c a l  v i b r a t i o n  q u a n t i t i e s  
i n t o  e q u i v a l e n t  psychophys ica l  q u a n t i t i e s  o f  comfor t .  
As discouraging as the above might seem, consider the attribute 
of motor vehicles called "handling." Not only is this attribute 
characterized by a lack of commonly accepted measures and criteria, 
its assessment is handicapped by the lack of a measurement technology 
producing numerics which engineers are universally ready to accept 
as meaningful. Consider also that "handling," by definition, 
involves the driver as an active element in a control process, 
whereas "ride ," by 'definition, involves drivers and passengers 
as inactive or passive elements that are subjected to a vibration 
environment. Notwithstanding the lack of a "handling" definition 
and measurement science, there is a "handling" art, and "handling" 
claims are commonly made. At this point, however, we shall 
eschew this "can of worms" and shall treat "ride," a performance 
attribute which can be assessed directly by the humans involved 
and less directly by means of physical sensors producing signals 
that can be recorded, stored, and analyzed, 
EXAMPLE RIDE CLAIMS. In making a ride claim, the advertiser, 
in theory, suggests that the vehicle has been designed and built 
so as to minimize the vibration environment within the passenger 
compartment. The ad will claim that the physical vibration levels 
are low, either on a relative or absolute scale, or that humans 
find the comfort level to be to their liking, again on a relative 
or absolute scale. In effect, the vehicle (its tires, suspension, 
and seating) is being judged on its effectiveness as a mechanical 
filter, where the excitation or disturbance derives from the 
profile of the road and the response consists of the motions of 
the vehicle occupant. With the vehicle viewed in this light, 
namely, as a filter, it is necessary that the effectiveness of 
this filter be viewed in light of the full range of disturbances 
to which a vehicle may be subjected and in light of the varying 
sensitivity of humans to the various forms and levels of vibra- 
tional energy to which he is exposed. Since the human occupant 
is, in effect, a dynamic system comparable to the motor vehicle, 
his body constitutes a frequency-sensitive filter transforming the 
physical vibration environment into "ride" sensations. In summary, 
a ride claim that implies that a vehicle has been designed and 
built to create a comfortable environment within the passenger 
compartment should speak to the effectiveness of the vehicle as 
a "filter" over a realistic range of disturbances in the context 
of an appreciation of the complex relationahip between comfort 
(as a sensation) and the resulting motion of the passenger. 
Alternatively, the claim can speak to "comfort levels" attained 
over a broad spectrum of uneven road surfaces selected to challenge 
the filtering effectiveness of the vehicle's tires, suspension, 
and seating to an adequate degree, as subjectively assessed by 
a panel of evaluators. 
The above remarks suggest that a meaningful ride or comfort 
claim would normally include specifics that the lay purchaser 
is not likely to understand. Consequently, the writer of adver- 
tising copy is highly motivated to simplify the claim by omitting 
the qualifiers that make clear either the limitations or the 
generality of the claim. This requirement to use the language 
of the lay listener generally degrades the meaningfulness of the 
claim from the point of view of the knowledgeable critic. From 
the point of view of the lay consumer, the claim may, indeed, 
seem meaningful. 
Therein lies the paradox-should one assess the substance 
of a claim and its substantiation from the point of view of the 
knowledgeable technician or should one make such an assessment 
recognizing that there are limits to the information that can 
be appreciated by the general public? In the examples to follow, 
greater demands are placed on substantiation than on the claim 
itself, since substantiations are addressed to parties that are 
able to bring the appropriate expertise to bear. 
Consider the nine claims in Table I V ,  All use the term 
"ride" in a manner which the lay consumer would interpret as 
comfort  o r  a s  meaning i s o l a t i o n  from road  d i s t u r b a n c e s .  However, 
none o f  t h e s e  s t a t e m e n t s  a r e  worded i n  a  manner p e r m i t t i n g  a  d i s -  
c r i m i n a t i n g  r e a d e r  t o  d i s c e r n  what i s  a c t u a l l y  meant by " r i d e . "  
I r r e s p e c t i v e  of whether  t h e  l a y  consumer i s  i n c l i n e d  t o  (1) b e l i e v e  
t h a t  t h e  a d v e r t i s e r  knows whereof he speaks  o r  ( 2 )  t r e a t  such  
c l a i m s  w i t h  a  g r a i n  o f  s a l t ,  t h e  f a c t  remains t h a t  t h e s e  c l a ims  
a r e  broad  i n  scope  and s u b s t a n t i v e  i n  t h e i r  i m p l i c a t i o n s .  I t  
must be  emphasized t h a t  t h e i r  s u b s t a n t i v e  c h a r a c t e r  d e r i v e s  from 
what i s  i m p l i e d  by t h e  c l a i m  r a t h e r  t h a n  from what i s  a c t u a l l y  
s t a t e d .  Depending on o n e ' s  p o i n t  o f  view,  t h e s e  c l a i m s  a r e  
e i t h e r  p o s i t i v e  and s u b s t a n t i a l  o r  t h e y  a r e  a  c o l l e c t i o n  o f  words 
devoid  o f  p r e c i s e  meaning. 
TABLE IV 
Our c a r  was judged by a  p a n e l  of  e x p e r t s  t o  have a  b e t t e r  
r i d e  t h a n  a  l u x u r y  c a r  c o s t i n g  $300.0 more, 
Our c a r ' s  r i d e  i s  b e t t e r  t h a n  t h a t  o f  two o f  Europe ' s  most 
l u x u r i o u s  au tomobi l e s .  
The r i d e  i n  ou r  c a r  i s  unsurpassed ,  even by t h o s e  i n  c a r s  
c o s t i n g  twice  a s  much. 
F o r  q u a l i t y  of  r i d e ,  o u r  c a r  c a n ' t  be  b e a t e n ,  
Our c a r  p r o v i d e s  a  l u x u r y  r i d e  a t  an economy p r i c e .  
Regard les s  o f  p r i c e ,  t h e  r i d e  q u a l i t y  of  o u r  c a r  cannot  
be b e t t e r e d .  
A c t u a l  road  t e s t s  p rove  beyond doubt  t h a t  t h e  r i d e  i n  ou r  
c a r  matches o r  exceeds t h a t  of  t h e  w o r l d ' s  most expens ive  
c a r s .  
T e s t  d r i v e r s  ag ree - -our  c a r ' s  r i d e  i s  t h e  b e s t  t h e y ' v e  
e v e r  e x p e r i e n c e d .  
Car A i s  smoother  r i d i n g  t h a n  a l l  o t h e r  c a r s  i n  i t s  p r i c e  
r ange .  
I n  Tab le  V ,  f i v e  r i d e  c l a i m s  a r e  c i t e d  u s i n g  p h r a s e s  t h a t  
a r e  moie s p e c i f i c  t h a n  " r ide1 '  b u t  a r e  n e v e r t h e l e s s  couched i n  words 
which t h e  l a y  consumer would u n d e r s t a n d .  I n  f o u r  o f  t h e  f i v e ,  
mention i s  made of  t e s t s  t h a t  have presumably l e d  t o  t h e  making 
o f  t h e  c l a i m .  
TABLE V 
T e s t s  show t h a t  Car A p r o v i d e s  a  more comfor t ab le  environment  
when t r a v e r s i n g  a l l  k inds  of  rough road  s u r f a c e s .  
Our t e s t s  show t h a t  Car A ,  when d r i v e n  o v e r  a  l a r g e  v a r i e t y  
o f  rough r o a d s ,  e x h i b i t s  l e s s  v i b r a t i o n  t h a n  a l l  o t h e r  c a r s  
i n  i t s  s i z e  and p r i c e  b r a c k e t .  Fur thermore ,  r i d e  j u r i e s  
judge  Car A t o  p r o v i d e  more comfor t ,  on t h e  a v e r a g e ,  t h a n  
competing c a r s  when t h e s e  c a r s  a r e  o p e r a t e d  a t  highway speeds  
w i t h  l i g h t  and heavy l o a d s  on roads  r a n g i n g  from smooth t o  
v e r y  rough,  
No o t h e r  c a r  g i v e s  a  r i d e  a s  smooth' and a s  comfor t ab le  a s  
t h e  Phoenix ,  i r r e s p e c t i v e  o f  l o a d ,  s p e e d ,  and c h a r a c t e r  o f  
t h e  road  s u r f a c e .  
We have made measurements which show t h a t  t h e  f r o n t  and r e a r  
s u s p e n s i o n  o f  t h e  Phoenix i s o l a t e  p a s s e n g e r s  from road  shock 
and v i b r a t i o n  2 5 %  more e f f e c t i v e l y  t h a n  t h e  suspens ion  of  t h e  
h i g h l y - t o u t e d  Magnum. 
Everybody knows t h a t  b i g  c a r s  r i d e  b e t t e r  t h a n  s m a l l  c a r s .  
What t h e y  p robab ly  do n o t  r e a l i z e  i s  t h a t  ou r  i n t e r m e d i a t e  
c a r ,  t h e  Phoenix,  r i d e s  b e t t e r  t h a n  s o - c a l l e d  f u l l - s i z e  
l u x u r y  c a r s  a s  i n d i c a t e d  by a c c e l e r a t i o n  measurements ,  b o t h  
a t  t h e  f r o n t  and r e a r  s e a t  l o c a t i o n s ,  and backed up by t h e  
judgment of  r i d e  p a n e l s .  
Consequent ly ,  i t  i s  r e a s o n a b l e  t o  e x p e c t  t h a t  i f  t h e  t e s t s  
had been (1) a c t u a l l y  made, ( 2 )  made c o r r e c t l y ,  and ( 3 )  r e l e v a n t ,  
i t  would be most s t r a i g h t f o r w a r d  t o  p r o v i d e  s u b s t a n t i a t i n g  d a t a  
i f  such  were r e q u e s t e d .  The adequacy of  d a t a  o r  c a l c u l a t i o n s  
submitted to substantiate these claims would depend on the breadth 
d 
of the claim and the employment of procedures recognizing that 
"ride" is a dynamic phenomenon whose quality depends on a multitude 
of factors such as the speed of the car and the amplitude and 
frequency of the irregular road profile. 
Probably the best guideline for making meaningful claims, 
which avoid terms and concepts that are familiar only to a tech- 
nical audience, is to indicate that testing or analyses have 
produced numbers serving as a basis for a claim couched in either 
relative or absolute terms. Such a guideline would automatically 
discipline an ad writer from developing claims that have no basis 
in fact, If the manufacturer's tests showed, in fact, that its 
vehicle did not possess superior ride qualities relative to its 
competition in the market place, advertising copy would have to 
be generated that avoided comparing Vehicle A with its competition. 
EXAMPLE SUBSTANTIATION OF RIDE CLAIM. Consider the second 
claim in Table IV-"Our carts ride is better than that of two 
of Europe's most luxurious automobiles." Although much could 
be made of the speciousness of this claim in that it appeals to 
the notion that European manufacturers are generally without 
peers in the design and construction of high quality vehicles, 
we shall stick to the technical issues that are involved. The 
claim as it stands cannot be evaluated on technical grounds unless 
"our car" is identified. 
For example, if "our car" is a typical full-size American 
passenger car, then the claim could constitute a comparison of 
"apples" and "oranges". Even the most luxurious European auto- 
mobiles are significantly smaller (both weight and size) than 
the full-size American car. Consequently, a comparison between 
the two does not evidence a superiority of design and engineering 
in the American vehicle, but rather takes advantage of the ride 
benefits deriving from size. The laws of physics that are at 
work t o  g i v e  t h e  l a r g e r  v e h i c l e  a  more comfor t ab le  r i d e  t h a n  i s  
e x h i b i t e d  by t h e  s m a l l e r  v e h i c l e  when b o t h  t r a v e r s e  t h e  same 
i r r e g u l a r  road  a r e  e x e m p l i f i e d ,  i n  t h e  ex t reme,  by t h e  " r i d e "  
motions t h a t  a r e  produced when c r o s s i n g  t h e  ocean i n  a canoe o r  
i n  t h e  Queen Mary. Thus, o u r  example c l a i m  may be  q u i t e  t r u e ,  
y e t  c o n s t i t u t e  braggadocio  t h a t  would n o t  be d e t e c t e d  u n l e s s  
t h e  l i s t e n e r  i s  t e c h n i c a l l y  informed.  However, it  i s  t h i s  k i n d  
of  c l a i m  t h a t  a d v e r t i s i g n  s k i l l  must g e n e r a t e  i f  i t  i s  n o t  p o s s i b l e  
t o  b o a s t  abou t  "our c a r f s "  r i d e  performance when comparing it w i t h  
i t s  c o m p e t i t i o n  i n  i t s  s i z e  and weight  c l a s s .  
The above remarks n o t w i t h s t a n d i n g ,  s u b s t a n t i a t i o n  o f  t h i s  
c l a i m  s h o u l d  proceed  a long  l i n e s  t h a t  r ecogn ize  t h e  s e n s i t i v i t y  
of  t h e  v e h i c l e ' s  r i d e  r e sponse  t o  t h e  ampl i tude  and f requency 
o f  t h e  road  d i s t u r b a n c e .  For example,  whereas "our c a r "  may 
e x h i b i t  a  r i d e  r e f l e c t i n g  a  h i g h  degree  o f  v i b r a t i o n  i s o l a t i o n  
when o p e r a t e d  ove r  roads  of l i m i t e d  roughness ,  i n  comparison 
w i t h  t h e  two European c a r s ,  i t  may p rove  i n f e r i o r  when t r a v e r s i n g  
chuckholes  and t h e  l i k e .  Such a  r e v e r s a l  i n  performance could  
d e r i v e  from t h e  f a c t  t h a t  motor v e h i c l e s  a r e  v e r y  n o n l i n e a r  i n  
t h e i r  a b i l i t y  t o  p r o v i d e  i s o l a t i o n  ( i . e , ,  mechanica l  f i l t e r i n g )  
o f  road  d i s t u r b a n c e s .  I f  t h e  European c a r s  were d e s i g n e d ,  f o r  
example,  w i t h  s u s p e n s i o n s  t h a t  cou ld  t r a v e l  through l a r g e r  excur -  
s i o n s  b e f o r e  e n c o u n t e r i n g  t h e  s o - c a l l e d  "bump s t o p " ,  t e s t s  c o u l d  
show t h a t  t h e i r  r i d e  was i n f e r i o r  t o  "our c a r "  on roads  w i t h  
roughness  l e v e l  "A", whereas on roads  w i t h  roughness  l e v e l  l l B f l  
( i . e . ,  a  h i g h e r  l e v e l  of  roughness)  t h e  European c a r s  p rove  t o  
be  s u p e r i o r  i n  t h e i r  i s o l a t i o n  q u a l i t i e s .  
Thus i r r e s p e c t i v e  o f  whether  r i d e  comparisons a r e  made on 
t h e  b a s i s  of  s u b j e c t i v e  e v a l u a t i o n  o r  on t h e  b a s i s  o f  o b j e c t i v e  
measurements ,  i t  i s  d e s i r a b l e  t h a t  t h e  t e s t i n g  p rocedure  be such  
t h a t  t h e  n o n l i n e a r ,  o r  d i s c o n t i n u o u s ,  c h a r a c t e r i s t i c s  of  motor 
v e h i c l e  s u s p e n s i o n s  be  a d e q u a t e l y  c h a l l e n g e d .  T h i s  r equ i remen t  
means t h a t  i t  i s  n o t  adequa te  t o  conduct  a  r i d e  t e s t  over  any 
s t r e t c h  o f  road  a t  one s p e c i f i c  speed  b u t  r a t h e r  t h a t  t e s t  s t r e t c h e s  
o f  road  be s e l e c t e d  and i d e n t i f i e d  a s  t o  t h e  c h a l l e n g e  t h a t  t hey  
p r e s e n t  t o  t h e  t i r e - s u s p e n s i o n - b o d y  m o u n t s - s e a t i n g  sys tem s e r v i n g  
a s  a  mechanica l  f i l t e r  t o  i s o l a t e  t h e  occupant  from t h e  road  
d i s t u r b a n c e .  I t  i s  n e c e s s a r y  t o  r e c o g n i z e  t h a t  t h e  v e h i c l e  f i l t e r  
i s  c h a r a c t e r i z e d  by numerous r e s o n a n c e s ,  each  d e r i v i n g  from t h e  
n a t u r a l  f r e q u e n c i e s  o f  o s c i l l a t i o n  of  t h e  l a r g e  number of  o s c i l l a t o r y  
d e g r e e s  o f  freedom p r e s e n t  i n  t h e  t o t a l  sys tem.  These resonances  
a r e  c h a l l e n g e d  t o  d i f f e r e n t  degrees  by d i f f e r e n t  k inds  of  r o a d s .  
Consequent ly ,  a  s u b s t a n t i a t i o n  o f  a  r i d e  c l a i m  shou ld  speak  t o  t h e  
v a r y i n g  k i n d s  of  roads  t h a t  were employed i n  t h e  t e s t s  and shou ld  
q u a n t i f y  t h e  p r o f i l e  of  t h e s e  roads  i n  a  s u i t a b l e  manner ( e . g , ,  by 
means o f  t h e  s p e c t r a l  d e n s i t y  of  t h e  road  p r o f i l e ) .  
A s  d i s c u s s e d  e a r l i e r ,  d a t a  i n  s u p p o r t  o f  a  r i d e  c l a im shou ld  
c o n s i s t  of  o b j e c t i v e  measurements o r  of  s u b j e c t i v e  o p i n i o n ,  
g a t h e r e d ,  o f  c o u r s e ,  i n  a  manner such  a s  t o  make t h e s e  s u b j e c t i v e  
e v a l u a t i o n s  a s  o b j e c t i v e  a s  p o s s i b l e .  The u l t i m a t e  s u b s t a n t i a t i o n  
would i n c l u d e  b o t h  t y p e s  o f  d a t a .  
The p h y s i c s  o f  t h e  r i d e  phenomenon s u g g e s t  t h a t  o b j e c t i v e  
r i d e  d a t a  be g a t h e r e d  i n  t h e  f o l l o w i n g  manner: 
(1) I n s t a l l  a p p r o p r i a t e  a c c e l e r o m e t e r s  i n  t h e  head and 
t o r s o  of  anthropomorphic dummies t o  measure a c c e l e r a -  
t i o n s  i n  t h e  t h r e e  p r i n c i p a l  d i r e c t i o n s .  
( 2 )  P l a c e  t h e s e  ins t rumen ted  dummies i n  t h e  f r o n t  and 
r e a r  s e a t s  o f  t h e  t e s t  v e h i c l e .  
( 3 )  Gather  r e c o r d i n g s  o f  t h e  a c c e l e r a t i o n  exper i enced  
by t h e s e  dummies i n  c o n s t a n t  speed  runs  made over  
a  range  o f  speeds  ove r  each of t h e  roads  s e l e c t e d  
on t h e  b a s i s  of  t h e i r  c h a l l e n g e  t o  t h e  v a r i o u s  resonances  
i n  t h e  sys tem and t o  t h e  t r a v e l  l imi ts  o f  t h e  suspen-  
s i o n s  invo lved .  
(4) Compare the acceleration measurements obtained in 
< 
the vehicles under test, where consideration is given 
to the available information of psychophysical scales 
permitting the transformation of acceleration data, 
in a frequency-amplitude (or power) format, into an 
equivalent comfort scale. 
It should be clear that the use of acceleration measurements 
implies that it is this physical variable which the human occupant 
senses, creating his "ride" sensations. To the degree that there 
may be some reluctance to accept this hypothesis as being proved, 
a viable alternative is to collect subjective opinion following, 
of course, procedures that serve to maximize the reliability of 
the data. Two provisos are deemed to be of primary importance. 
First, there should be sufficient subjects to give the findings 
adequate statistical significance and, second, the subjective 
evaluations should be gathered in the farm of paired comparisons. 
In other words, procedures should not be used that ask a subject 
to select the better riding car from a variety of test experiences. 
The subject should be exposed to an identical test experience 
(namely, one speed and one road) in each of two vehicles and 
asked to identify the car providing the greatest degree of comfort 
for a specific test situation. Data gathered in this manner are 
viewed as being viable and relevant to the substantiation of a 
ride claim. Execution of tests involving paired subjective com- 
parisons and measured accelerations that are mutually supportive 
of each other can be viewed as the ultimate in substantiating a 
ride claim. 
B. MOTOR VEHICLE HANDLING CLAIMS AND SUBSTANTIATION 
Any advertising claim which attributes superior handling 
quality to a particular vehicle is essentially addressing the 
matter of controllability by the driver through his steering 
and braking inputs. To a lesser degree, accelerator control 
can  a l s o  i n f l u e n c e  t u r n i n g  o r  c o r n e r i n g  per formance ,  b u t  g e n e r a l l y  
o n l y  i n  a  degrad ing  f a s h i o n ,  such t h a t  v e h i c l e  c o n t r o l l a b i l i t y  
i n  r e sponse  t o  a c c e l e r a t o r  i n p u t s  i s  never  a  component o f  hand l ing  
q u a l i t y  c l a i m s .  I n  a d d i t i o n  t o  s t e e r i n g  and b r a k i n g  c o n t r o l  
q u a l i t y ,  h a n d l i n g  c l a ims  a l s o  a d d r e s s  v e h i c l e  c o n t r o l l a b i l i t y  
when i t  i s  c h a l l e n g e d  by e x t e r n a l  d i s t u r b a n c e s  from winds and 
road  i r r e g u l a r i t i e s .  Claims f o r  h a n d l i n g  q u a l i t i e s  a r e  o f t e n  
i n t e n d e d  t o  imply a  c a r r y - o v e r  t o  t h e  s a f e t y  c h a r a c t e r i s t i c s  of  
t h e  v e h i c l e .  
A v e h i c l e  can  b e  s a i d  t o  p o s s e s s  good h a n d l i n g  q u a l i t i e s  
i f  t h e  d e s i r e d  p a t h  can be e a s i l y  a t t a i n e d ,  a t  t h e  hands of  t h e  
he terogeneous  d r i v i n g  p o p u l a t i o n ,  f o r  a l l  r easonab ly  e x p e c t a b l e  
d r i v i n g  c o n d i t i o n s .  
Most a d v e r t i s i n g  c l a ims  on t h i s  s u b j e c t  a d d r e s s  t h e  m a t t e r  
o f  t h e  s u b j e c t i v e  judgment which a  d r i v e r  makes conce rn ing  t h e  
"ease" o f  v e h i c l e  c o n t r o l .  These judgmehts a r e  based  on t h e  
d r i v e r ' s  s e n s a t i o n s  o f  v e h i c l e  motion.  The i n f l u e n c e  o f  v e h i c l e  
dynamic p r o p e r t i e s  on t h e  e a s e  o f  h a n d l i n g  i s  g e n e r a l l y  unknown 
w i t h i n  t h e  c u r r e n t  s t a t e  o f  t h e  a r t ,  and a l though  t h e  i n d u s t r y  
does s e e  f i t ,  on o c c a s i o n ,  t o  make o b j e c t i v e  measurements o f  
t h e s e  p r o p e r t i e s ,  i t  t y p i c a l l y  uses  an e x p e r t  d r i v e r ' s  judgment 
a s  t h e  p r i n c i p a l  de te rminan t  o f  hand l ing  q u a l i t y .  The emphasis 
p l a c e d  on s u b j e c t i v e  e v a l u a t i o n  i n  t h e  v e h i c l e  development p r o c e s s  
p r e c l u d e s  t h e  making o f  c l a ims  which a s s e r t  o b j e c t i v e l y  measurable  
p r o p e r t i e s .  We do no t  know, a t  t h i s  p o i n t  i n  t i m e ,  how most 
v e h i c l e  r e sponse  p r o p e r t i e s  a r e  r e l a t e d  t o  e a s e  of c o n t r o l .  
I n  keeping  w i t h  t h e  i n d u s t r y ' s  v e h i c l e  development p h i l o -  
sophy,  c l a ims  c o n s t i t u t e  a  meaningful  d e c l a r a t i o n  of  hand l ing  
q u a l i t y  i f  t h e y  a r e  based  upon a  s t r u c t u r e d  t e s t  wherein s u b j e c t s  
a r e  p e r m i t t e d  t o  e v a l u a t e  a  v e h i c l e ' s  e a s e  of  c o n t r o l  over  some 
p r e s c r i b e d  c o u r s e  o r  i n  t h e  p r e s e n c e  of winds o r  road  i r r e g u l a r i t i e s .  
To r e p e a t ,  t h e  method by which h a n d l i n g  q u a l i t y  i s  c u r r e n t l y  
c h a r a c t e r i z e d  i s  based  on s u b j e c t i v e  judgment because  of  c o n s t r a i n t s  
i n  t echnology  which render  o b j e c t i v e  v e h i c l e  p roper ty  measurements 
u s e l e s s  f o r  t h i s  purpose .  
C e r t a i n  c la ims which s k i r t  a simple s u b j e c t i v e  judgment 
o f t e n  i nvo lve  q u a l i t a t i v e  s ta tements  regarding s e l e c t e d  p r o p e r t i e s  
assumed t o  p l a y  a  r o l e  i n  ease  of  c o n t r o l ,  Such r e f e r ences  a s  
' 'quick s t e e r i n g  ,11 " p r ec i s e  s t e e r i n g  ," "smooth braking ," "good 
roadho ld ing , "  and t h e  l i k e ,  i n  a  c la im suggest  o r  imply: 
1) t h a t  a measurable q u a n t i t y  f o r  t he  performance func t ion  
exis ts ,  and 
2) t h a t  t h e r e  i s  a  demonstrable r e l a t i o n s h i p  between t h e  
p r o p e r t i e s  mentioned and o v e r a l l  c o n t r o l .  
Claims o f  s p e c i f i c  handl ing p r o p e r t i e s  l e ad  t he  r eade r  t o  assume 
t h a t  (1) some o b j e c t i v e  d e f i n i t i o n  f o r  t h e  s t a t e d  proper ty  had 
been adop ted ,  ( 2 )  an o b j e c t i v e  measurement scheme had been f o r -  
mula ted ,  and ( 3 )  t h i s  scheme had been app l i ed  t o  provide  d a t a .  
What w i l l  n o t  be c l e a r  t o  the  l a y  r e a d e r ,  bu t  would be apparent  
t o  t h e  t e c h n i c a l  s p e c i a l i s t ,  i s  t h a t  s p e c i f i c  engineer ing innova- 
t i o n s  may have been promoted a s  i f  o b j e c t i v e  c r i t e r i a  were a v a i l a b l e ,  
whi le  i n  r e a l i t y  t h e  adopt ion of a  t r i v i a l  d e f i n i t i o n  f o r  the  
s e l e c t e d  p r o p e r t y  accounts f o r  t he  s p e c i f i c i t y  of t he se  c la ims .  
The t h r e e - p o i n t  o b j e c t i v e  measurement method d i scussed  above, 
by which t h e  comparative va lue  of t h e  def ined  proper ty  i s  e s t a b l i s h e d  
and t e s t e d ,  may be app l ied  t o  s u b j e c t i v e  t e s t s  a s  w e l l ,  thereby 
a s s u r i n g  t h a t :  
a) t h e  def ined  proper ty  e x i s t s  , 
b) i t  i s  measurable,  
c )  t h e  claimed comparative s u p e r i o r i t y  i n  t he  va lue  o f  
t h a t  p roper ty  has been t e s t e d ,  and 
d) t h e  s e l e c t e d  d e f i n i t i o n  indeed s p e c i f i e s  a p roper ty  
which i s  meaningful t o  ease  o f  c o n t r o l .  
Three b a s i c  c a t e g o r i e s  of handling performance can be i d e n t i f i e d  
w i t h i n  which one might choose t o  make a  c la im of a  s p e c i f i c  handling 
performance f e a t u r e ,  namely: 
1) s t e e r i n g  c o n t r o l  q u a l i t y ,  
b rak ing  c o n t r o l  q u a l i t y ,  
3)  i n s e n s i t i v i t y  of c o n t r o l  t o  e x t e r n a l  d i s tu rbances .  
I n  d i s c u s s i n g  each of t hese  a r eas  i n  t u r n ,  we w i l l  i d e n t i f y  
t h e  maneuvering cond i t i ons  i n  which the  r e l e v a n t  q u a l i t i e s  a r e  
b rought  t o  b e a r ,  t h e  design p r o p e r t i e s  which in f luence  the  cha rac t e r  
of  a  v e h i c l e ' s  performance, and the  r e l a t i o n s h i p  by which such 
p r o p e r t i e s  might be expected t o  i n f luence  ease  of c o n t r o l ,  and the re -  
f o r e  t h e  s a f e  ope ra t ion  of the  v e h i c l e .  
STEERING CONTROL QUALITY. The response of pneumat ic - t i red  
v e h i c l e s  t o  s t e e r i n g  c o n t r o l  a c t i o n s  p lays  a  g r e a t  r o l e  i n  t he  
t a s k  o f  pathkeeping o r  t r ack ing .  A t  highway speeds the  d r i v e r  
c o n t i n u a l l y  c o r r e c t s  the  s t e e r i n g  wheel p o s i t i o n ,  causing smal l  
changes i n  f ron t -whee l  ang le ,  g iving r i s e  t o  c o r r e c t i v e  fo rces  
between t h e  t i r e  and the  road.  
The s t ee r ing - sys t em design i s  of importance because i t  
de te rmines  the  l e v e l  of s t e e r i n g  torque needed t o  achieve the  
d e s i r e d  s t e e r i n g  wheel r o t a t i o n .  S t ee r ing  systems with  l a r g e  
amounts o f  i n t e r n a l  f r i c t i o n  tend t o  confound lane  t r ack ing  
because e f f o r t  must be expended t o  overcome "drag" torques  as  
w e l l  a s  t o  s t e e r  the  f r o n t  wheels. In  add i t i on  t o  the  phys ica l  
e f f o r t  r e q u i r e d ,  t he  s t i f f n e s s  of the  s t e e r i n g  l inkage  and i t s  
degree  o f  l a s h  can in f luence  d r i v e r  s ensa t ions  of s t e e r i n g  q u a l i t y .  
Claims a r e  o f t e n  made which no te  the  use of "rack and pinion" 
s t e e r i n g  a s  a  handling improvement. I f  d r i v e r  judgments a c t u a l l y  
conf i rm such c la ims ,  i t  i s  due t o  the  increased  system s t i f f n e s s  
and the  reduced amount of l a s h  which can accrue from such des igns .  
The t i r e  a l s o  plays  an important  r o l e  i n  determining the  
l a n e  t r a c k i n g  c o n t r o l  q u a l i t y  of  a  motor v e h i c l e .  In response 
t o  s t e e r i n g  a c t i o n s ,  f o r c e s  and moments a r e  developed between 
t h e  t i r e  and t h e  road which, f o r  low l e v e l  "non-emergency" maneuvering, 
a r e  a  f u n c t i o n  of t h e  t r a n s v e r s e  s t i f f n e s s  of  t he  ca rca s s  and 
t r e a d .  F requen t ly ,  c la ims a r e  made t h a t  imply t h a t  r a d i a l  p l y  
t i r e s  s i g n i f i c a n t l y  improve t he  s t e e r i n g - r e l a t e d  q u a l i t i e s  of t h e  
automobi le .  However, the  corner ing  and roadholding p r o p e r t i e s  
o f  t h e  motor v e h i c l e  a r e  in f luenced  by a  hos t  of t i r e  cons t ruc t i on  
f e a t u r e s  t o  a degree  t h a t  i t  i s  mis leading t o  imply t h a t  r a d i a l  
p l y  t i r e s  a r e  b e t t e r  than o t h e r  kinds of t i r e s .  
Suspension system p r o p e r t i e s  and the  weight d i s t r i b u t i o n  
between t h e  forward and rearward ax l e s  a r e  a d d i t i o n a l  des ign 
f a c t o r s  s i g n i f i c a n t l y  i n f luenc ing  s t e e r i n g  c o n t r o l  dur ing l ane -  
t r a c k i n g  o p e r a t i o n s .  Consequently, t h e  assurance of s t e e r i n g  
c o n t r o l  q u a l i t y  i n  l ane  t r ack ing  maneuvers r e q u i r e s  t h a t  t he  
t o t a l  v e h i c l e  and i t s  t i r e s  be designed as  a  t i r e - v e h i c l e  system. 
I t  i s  n o t  adequate  t o  s t a t e  t h a t  r a d i a l  t i r e s  o r  rack and p in ion  
s t e e r i n g  o r  t o r s i o n  ba r  suspension make Car A a  s u p e r i o r  handling 
v e h i c l e .  Car A could  be dangerously unsafe  and v i r t u a l l y  un- 
c o n t r o l l a b l e  d e s p i t e  some one ou ts tand ing  f e a t u r e ,  i f  a l l  t he  
o t h e r  c h a r a c t e r i s t i c s  d id  not  combine a p p r o p r i a t e l y  t o  produce 
a  v e h i c l e  sys tem of  h igh  c o n t r o l  q u a l i t y ,  
T e s t s  o f  t h e  t o t a l  v e h i c l e - t i r e  system a r e  necessary ,  t hen ,  
t o  s u b s t a n t i a t e  any c la im of s t e e r i n g  c o n t r o l  q u a l i t y ,  s i n c e  t he  
t o t a l  v e h i c l e  e x h i b i t s  s t e e r i n g  response c h a r a c t e r i s t i c s  t h a t  
d e r i v e  from a  combination of many design p r o p e r t i e s .  I d e a l l y ,  
such t e s t s  should  be o b j e c t i v e  t e s t s .  However, t he  c u r r e n t  s t a t e  
of  t h e  a r t  i n  measuring s t e e r i n g  c o n t r o l  q u a l i t y  d i c t a t e s ,  i n  
a l l  p r o b a b i l i t y ,  t h a t  t e s t s  of  a  more s u b j e c t i v e  n a t u r e  be conducted. 
One approach t o  an o b j e c t i v e  t e s t  se rv ing  t o  s u b s t a n t i a t e  
a c la im i n  t h e  a r e a  of s t e e r i n g  c o n t r o l  might be t h e  fol lowing 
procedure .  A number of  expe r t  d r i v e r s  guide each of two veh ic l e s  
whose s t e e r i n g  c o n t r o l  q u a l i t y  i s  t o  be compared through a  course  
r e q u i r i n g  s e v e r e  and d i f f i c u l t  s t e e r i n g  maneuvers.  The v e h i c l e s  
a r e  k e p t  a t  t h e  same c o n s t a n t  speed  by means o f  mechanica l  governors  
a s  t h e y  a r e  d r i v e n  th rough  t h e  t e s t  c o u r s e ,  and t h e  d r i v e r s  a r e  
i n s t r u c t e d  t o  keep t h e  v e h i c l e s  a s  c l o s e  a s  p o s s i b l e  t o  a  c l e a r l y  
d e f i n e d  p a t h .  The e x p e r i m e n t a l  d e s i g n  may be  compl ica ted  by 
u s i n g  a  number o f  speed  l e v e l s  and by employing v a r y i n g  l e v e l s  
o f  d i f f i c u l t y  i n  d i f f e r e n t  s e c t i o n s  of  t h e  t e s t  t r a c k .  E l e c t r o n i c  
i n s t r u m e n t a t i o n  c o n t i n u a l l y  r e c o r d s '  t h e  d i s t a n c e  from t h e  mid- 
l i n e  of t h e  v e h i c l e  t o  t h e  c e n t e r  o f  t h e  p a t h  and t h e  measure 
used  f o r  comparison purposes  i s  t h e  cumu1ativ.e mean squa red  
d e v i a t i o n  r e s u l t i n g  from each  s u b s e c t i o n  of  t h e  t e s t .  " B e t t e r t 1  
s t e e r i n g  q u a l i t y  would be d e f i n e d  a s  a  s t a t i s t i c a l l y  s i g n i f i c a n t  
d i f f e r e n c e  i n  t h e  p r o p e r  d i r e c t i o n  between t h e  d e v i a t i o n  s c o r e s  
produced by t h e  two v e h i c l e s .  
To s u b s t a n t i a t e  a  c l a i m  which s t a t e d ,  f o r  example,  " rack  and 
p i n i o n  s t e e r i n g  makes o u r  c a r  h a n d l e  f a r  b e t t e r , "  a  t e s t  of a  more 
s u b j e c t i v e  n a t u r e  might be  employed. Two v e h i c l e s  a r e  b u i l t ,  
a l o k e  i n  eve ry  r e s p e c t  e x c e p t  t h a t  one has  been equipped w i t h  t h e  
r a c k  and p i n i o n  s t e e r i n g  t o u t e d  i n  t h e  a d v e r t i s e m e n t  and t h e  o t h e r  
has  a  c o n v e n t i o n a l  s t e e r i n g  mechanism. Both mechanisms a r e  i n  
p e r f e c t  mechanica l  c o n d i t i o n .  A sample o f  d r i v e r s  i s  s e l e c t e d  
t o  r e p r e s e n t  t h e  range  o f  d r i v i n g  s k i l l s  presumed t o  e x i s t  i n  t h e  
g e n e r a l  p o p u l a t i o n  and t h e  s u b j e c t s  a r e  asked  t o  d r i v e  t h e  two 
c a r s  s u c c e s s i v e l y  through a  s p e c i f i e d  c o u r s e  i n  t h e  manner and a t  
t h e  speed  a t  which t h e y  would normal ly  d r i v e .  The o r d e r  i n  which 
t h e  v e h i c l e s  a r e  a s s i g n e d  t o  a  s i n g l e  s u b j e c t  i s  coun te rba lanced  
t o  e i i m i n a t e  l e a r n i n g  e f f e c t s ,  and t h e  d r i v e r s  a r e  i g n o r a n t  of  
t h e  f a c t  t h a t  a  d i f f e r e n c e  e x i s t s  between t h e  two au tomobi l e s ,  
e x c e p t  f o r  some obvious means o f  i d e n t i f i c a t i o n  such  a s  t h e i r  
c o l o r ,  Fol lowing t h e  t e s t s ,  each  s u b j e c t  i s  q u e s t i o n e d  about  h i s  
o p i n i o n  a s  t o  many c h a r a c t e r i s t i c s  of t h e  t h e  two v e h i c l e s .  C r i t i c a l  
q u e s t i o n s  having  t o  do w i t h  s t e e r i n g  q u a l i t y  would i n c l u d e  such 
t h i n g s  a s  "Did one of  t h e  c a r s  seem t o  be s a f e r  t o  hand le?? ' ,  
"Which c a r  seemed e a s i e r  t o  s t e e r ? " ,  and the '  l i k e .  Con t ro l  d a t a  
on i r r e l e v a n t  c r i t e r i a  a r e  g a t h e r e d  t o  i n s u r e  t h a t  o t h e r  d i f f e r e n c e s  
between t h e  v e h i c l e s  were n o t  i n t r o d u c e d  i n a d v e r t e n t l y .  A s t a t i s -  
t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  p r o p o r t i o n  of  s u b j e c t s  
p r e f e r r i n g  one c a r  o v e r  t h e  o t h e r  would be  ev idence  f o r  a  c l a i m  
o f  s u p e r i o r i t y .  
BRAKING CONTROL QUALITY. Perfprmance q u a l i t i e s  g e n e r a l l y  
i n c l u d e d  under  t h e  head ing  o f  "b rak ing  performance" i n c l u d e  smooth- 
n e s s  o f  d e c e l e r a t i o n  a s  b r a k e  p e d a l  e f f o r t  i s  i n c r e a s e d ,  r e s i s t a n c e  
t o  changes i n  b r a k i n g  e f f e c t i v e n e s s  due t o  c l ' i m a t i c  o r  o p e r a t i o n a l  
c o n d i t i o n s ,  i n c l u d i n g  the rma l  f a d e ,  and t h e  a b i l i t y  t o  ach ieve  
l a r g e  amounts o f  b r a k i n g  w i t h o u t  l o s s  o f  d i r e c t i o n a l  c o n t r o l ,  
Like s t e e r i n g  c o n t r o l ,  a n  adequa te  a s ses smen t  of  b r a k i n g  q u a l i t y  
r e q u i r e s  a  t o t a l  sys tem measurement.  
Design f a c t o r s  p l a y i n g  an i m p o r t a n t  r o l e  i n  b r a k i n g  a r e  t h e  
b r a k e  e l e m e n t s ,  t h e  t i r e s ,  and t h e  d i s t r i b u t i o n  o f  mass i n  t h e  
v e h i c l e .  I n  a d d i t i o n ,  b r a k i n g  per formance  can be markedly a l t e r e d  
by u s e  of  s p e c i a l  v a l v e s  i n  t h e  b r a k e  l i n e  t o  d i s t r i b u t e  b r a k i n g  
f o r c e  among t h e  f o u r  wheels  i n  an optimum manner. R e c e n t l y ,  
a u t o m a t i c  wheel a n t i - l o c k  sys tems have been des igned  which t r a n s -  
cend a  d r i v e r ' s  a b i l i t y  t o  a c h i e v e  maximum emergency s t o p p i n g  
per formance .  The e f f e c t i v e n e s s  o f  t h e s e  systems i s  o b j e c t i v e l y  
measurable  and t h e i r  impact  on s a f e t y  performance i s  demonst rable .  
S i n c e  t h e  purpose  of a n t i l o c k  sys t ems  i s  t o  o v e r r i d e  t h e  d r i v e r ' s  
r o l e  a s  a  modula tor  o f  b r a k e  e f f o r t ,  a  s u b j e c t i v e  e v a l u a t i o n  
of  t h e  r e s u l t i n g  s t o p p i n g  per formance  would be  mean ing les s .  
I n s t e a d ,  t h e  s u b s t a n t i a t i o n  of  a  c l a i m  w i t h  r e s p e c t  t o  t h e  peak 
b r a k i n g  c a p a b i l i t y  o f  a  g iven  motor v e h i c l e  shou ld  i n c l u d e  a  
v e h i c l e  t e s t ,  comparable t o  t h a t  s p e c i f i e d  i n  FMVSS - 1 2 2 ,  e s t a b l i s h i n g  
i n  te rminology s t a n d a r d  throughout  t h e  i n d u s t r y  t h e  performance 
pa ramete r s  of t h e  v e h i c l e l b r a k i n g  sys tem i n  q u e s t i o n .  
The o v e r a l l  "smoothness" o r  e f f e c t i v e n e s s  of  a  b rake  sys tem 
d e r i v e s  from t h e  sum t o t a l  of  t h e  system p r o p e r t i e s  t h a t  determine 
t h e  f o r c e s  r e q u i r e d  a t  t he  b rake  peda l  t o  s t o p  t h e  v e h i c l e .  C e r t a i n  
adver t i sements  have sugges t ed ,  f o r  example, t h a t  d i s c  brakes  have 
more uniform brak ing  c h a r a c t e r i s t i c s  than  drum b rakes .  Such a  
c l a im ,  c i t i n g  t h e  p resence  of  d i s c  b r akes  and f u r t h e r  sugges t i ng  
t h a t  smooth b rak ing  r e s u l t s ,  cou ld  be s u b s t a n t i a t e d  i n  t h e  same 
manner a s  t h a t  o u t l i n e d  i n  t h e  p r e v i o u s  s e c t i o n  on s t e e r i n g  q u a l i t y .  
A s t a n d a r d  s t opp ing  t e s t  cou ld  be dev i s ed  and d r i v e r s  run through 
it us ing  c a r s  i d e n t i c a l  i n  every  r e s p e c t  except  f o r  t h e  b rak ing  
sys tems.  In  t h i s  i n s t a n c e ,  however, corrobor .a t ing  evidence  
would be c o l l e c t e d  i n  t h e  form of  d e c e l e r a t i o n  curves  and s topp ing  
d i s t a n c e s  t h a t  a r e  achieved by t h e  systems under c o n s i d e r a t i o n .  
Claims made w i th  r e s p e c t  t o  t h e  thermal  s e n s i t i v i t y  o r  f ade  
performance o f  a  p a r t i c u l a r  b rake  system can be s u b s t a n t i a t e d  
u s ing  t h e  t e s t  p rocedures  d e f i n e d  i n  SAE 5843 ,  Fade and Recovery 
T e s t ,  o r  by c h a s s i s  and b rake  dynanometer measurements. Note 
t h a t  t h i s  a s p e c t  of  performance i s  o b j e c t i v e l y  d e f i n a b l e  and 
measurable.  Although h i g h l y  s k i l l e d  and exper ienced d r i v e r s  
can presumably d e t e c t  t h e  c h a r a c t e r i s t i c  i n  q u e s t i o n ,  s u b j e c t i v e  
e v a l u a t i o n s  a r e  deemed t o  be i n a p p r o p r i a t e  a s  s u b s t a n t i a t i n g  
evidence .  
INSENSITIVITY OF CONTROL TO EXTERNAL DISTURBANCES. The 
p r i n c i p a l  e x t e r n a l  d i s t u r b a n c e  t o  l ihich a d v e r t i s i n g  c la ims  a r e  
o f t e n  d i r e c t e d  i s  road roughness .  Undula t ions  i n  road p r o f i l e  
can have a  degrading i n f l u e n c e  on t he  a b i l i t y  of a  d r i v e r  t o  
e x e r c i s e  c o n t r o l  over  a  v e h i c l e  e i t h e r  i n  s t e e r i n g  o r  b rak ing  
maneuvers due t o  t h e  r e s u l t i n g  v a r i a t i o n s  i n  t h e  normal f o r c e  
between t he  t i r e  and road .  When a  loaded t i r e  runs  over a  s i n g l e  
bump, f o r  example, t h e  i n s t an t aneous  f o r c e  a t  t i r e - r o a d  c o n t a c t  
p o i n t  i n i t i a l l y  i n c r e a s e s ,  and t h e n ,  a s  t h e  wheel moves upward, 
t h e  t i r e - r o a d  c o n t a c t  f o r c e  dec r ea se s  and o s c i l l a t i o n s  i n  t h i s  
normal f o r c e  ensue ,  d imin i sh ing  w i t h  t ime .  These f l u c t u a t i o n s  
i n  normal f o r c e  r e s u l t  i n  a  n e t  l o s s  i n  t h e  b r ak ing  and corner ing  
f o r c e  t h a t  can be e x e r t e d  by t h e  t i r e .  Consequently,  i t  i s  
d e s i r a b l e  t h a t  suspens ion  systems be des igned  s o  t h a t  thesk  
o s c i l l a t i o n s  d imin i sh  q u i c k l y .  However, improvements i n  t he  
t l roadholding"  c a p a b i l i t y  o f  a  v e h i c l e  can degrade t he  " r ide"  
q u a l i t y  r e q u i r i n g  t h a t  a compromise be s t r u c k .  
Independent suspens ions  r ende r  advantages  t o  roadholding 
performance i n  g e n e r a l ,  and t h e  roadhold ing-consc ious  European 
de s igne r s  have f avo red  t h e  use  of  such  d e s i g n s .  As i s  t h e  ca se  
i n  o t h e r  a r e a s  of  performance,  c i t i n g  t h e  use  of  four-wheel  i n -  
dependent suspens ion  does no t  adequa t e ly . subs ' t an t i a t e  a  c la im 
of improved roadhold ing .  Rather  t o t a l  systems t e s t s  t h a t  i nc lude  
t h e  r o l e  p layed  by t i r e s ,  s t e e r i n g  sys tem,  and suspension a r e  
i n  o r d e r .  F u r t h e r ,  s i n c e  roadholding c h a r a c t e r i s t i c s  a f f e c t  
s t e e r i n g  and b rak ing  c o n t r o l  q u a l i t y ,  roadholding c l a ims ,  a t  
minimum, should  be s u b s t a n t i a t e d  through s u b j e c t i v e  comparisons 
ob t a ined  on a  s u i t a b l e  rough road cou r se  t h a t  r e q u i r e s  s imul -  
taneous  s t e e r i n g  and b r ak ing  i n p u t s  from t h e  d r i v e r .  In  t h e s e  
s u b j e c t i v e  e v a l u a t i o n s ,  c a r e  must be t aken  t o  e l i m i n a t e  any 
i n f l u e n c e  of v e h i c l e  r i d e  q u a l i t y  on t h e  in fo rmat ion  sought  w i th  
r e s p e c t  t o  hand l i ng  c h a r a c t e r i s t i c s .  Veh ic les  t h a t  d i f f e r  only  
i n  t h e i r  suspens ion  systems cou ld  be s u b j e c t i v e l y  eva lua t ed  over 
a  s t a n d a r d  course  pos se s s ing  va ry ing  degrees  of  roughness ,  and 
t h e  d a t a  c o l l e c t e c  cou ld  be used a s  s u b s t a n t i a t i n g  ev idence ,  
t o g e t h e r  w i th  o b j e c t i v e  d a t a  t h a t  show t h e  a c t u a l  change i n  
v e r t i c a l  load  exper ienced  by t h e  t i r e s  when t h e  v e h i c l e  i s  opera ted  
over  a  g iven t e s t  cou r se .  
C .  MOTOR VEHICLE PERFORMANCE CLAIJIS XVD THEIR SUBSTANTIATION 
The term performance,  when a p p l i e d  t o  t h e  automobi le ,  inc ludes  
v i r t u a l l y  a l l  t h i n g s  which t he  v e h i c l e  does .  We w i l l ,  however, 
l i m i t  our  d i s c u s s i o n  he r e  t o  such p r o p e r t i e s  a s  a c c e l e r a t i o n  
performance,  top  speed ,  s t opp ing  d i s t a n c e ,  and t h e  l i k e .  
Over t i m e ,  t h e  au tomot ive  c o z m n i t y  h a s  developed a  number 
of  s imple  and e f f e c t i v e  measures  t o  d e s c r i b e  a c c e l e r a t i o n  'and 
b r a k i n g  per formance .  On o c c a s i o n ,  a d v e r t i s i n g  copy w i l l  employ 
t h e s e  q u a n t i t a t i v e ,  n u m e r i c a l  d e s c r i p t i o n s  o f  v e h i c l e  per formance ,  
and t o  t h e  e x t e n t  t h a t  t h e s e  measures  a r e  employed c o r r e c t l y ,  
t h e  t a s k  of  c l a i m  s u b s t a n t i a t i o n  i s  g r e a t l y  s i m p l i f i e d .  However, 
q u a l i t a t i v e  d e s c r i p t o r s  a l s o  r e c e i v e  a  g r e a t  d e a l  o f  u s e ,  e s p e c i a l l y  
i n  t h o s e  a r e a s  where c a r e f u l l y  defined, numer ica l  d e s c r i p t o r s  
a r e  l a c k i n g  and e v a l u a t i o n  o f  e v i d e n c e  o f f e r e d  i n  t h e s e  c a s e s  
causes  g r e a t z r  d i f f i c u l t y .  
Performance c l a i m s ,  e i t h e r  w i t h  r e s p e c t  t o  b r a k i n g  o r  engine  
per formance ,  a r e  i n t e n d e d  t o  conv ince  t h e  p r o s p e c t i v e  buyer  t h a t  
t h e  au tomobi le  under  d i s c u s s i o n  i s  a  b e t t e r  pe r fo rmer  t h a n  i t s  
c o m p e t i t i o n .  Claims a r e  made t h a t  t h e  v e h i c l e  can accomplish 
a  g i v e n  a c c e l e r a t i o n  t a s k ,  e i t h e r  i n  s p e c i f i c  o r  g e n e r a l  t e r m s ,  
w i t h  some g i v e n  l e v e l  o f  q u a l i t y ,  e i t h e r  a b s o l u t e  o r  r e l a t i v e .  
To e v a l u a t e  such  a  c l a i m ,  i t  must be u n d e r s t o o d  t h a t  no v e h i c l e  
per forms e x a c t l y  a c c o r d i n g  t o  i t s  own s p e c i f i c a t i o n s ,  b u t  e x h i b i t s  
some degree  o f  v a r i a b i l i t y  about  a  mean o r  a  t h r e s h o l d  o f  any 
measure ,  When u n d e r t a k i n g  any per formance  t e s t ,  a  v e h i c l e  i s  
s u b j e c t  t o  a  wide v a r i e t y  of  i n f l u e n t i a l  f a c t o r s ,  some of  which 
d e r i v e  from t h e  p r o p e r t i e s  of  t h e  v e h i c l e  i t s e l f ,  o t h e r ,  from 
p r o p e r t i e s  of t h e  environment  o r  from i t s  usage  h i s t o r y  ( e . g . ,  
p r e p a r a t i o n  o r  r e c e n t  a c t i v i t y ) ,  \ c h i l e  s t i l l  o t h e r s  a r e  r e l a t e d  
t o . t h e  d r i v e r ' s  s k i l l .  "Vehic le"  pe r fo rmance ,  a s  c o n s i d e r e d  
by t h e  l a y  community, i s  a c t u a l l y  v e h i c l e - d r i v e r - e n v i r o n m e n t  
sys tem performance-a v e r y  complex phenomenon. Consequent ly ,  
t o  i n s u r e  t h a t  any s t a t e m e n t  made \ < i t h  r e s p e c t  t o  a  s p e c i f i c  
performance measure c o n s t i t u t e s  a  n e a n i n g f u l  r e f l e c t i o n  o f  t h e  ' 
performance of  a  v e h i c l e ,  adequa te  c o n s i d e r a t i o n  must be g iven  
t o  t h e  c o n d i t i o n s  under  which t h e  t e s t s  were conducted .  
A c c e l e r a t i o n  c l a i m s ,  t o  a  l a r g e  e x t e n t ,  d e a l  w i t h  r e l a t i v e l y  
b a s i c  p h y s i c a l  measures w i t h  which t h e  l a y  consumer i s  g e n e r a l l y  
f a m i l i a r ,  "...Zero t o  s i x t y  miles pe r  hour i n  e i g h t  seconds," 
o r  " . . . s t o p s  from s i x t y  miles  pe r  hour i n  t h ree  hundred f e e t "  
a r e  p h r a s e s  of  r e l a t i v e  t echn ica l  p r e c i s i o n ,  r e a d i l y  understood 
by n o n - t e c h n i c a l  people .  Some adver t i sements ,  however, depar t  
from t h i s  p r a c t i c e  wi th  s ta tements  such as  " . , . f a s t  acce l e ra t i on"  
and "...quick s tops"  c h a r a c t e r i z i n g  many performance c la ims.  
The use  of such q u a l i t a t i v e  terms no t  only cloud the  meaning of 
t h e  c l a i m  b u t  cannot be defended on the  grounds of g r e a t e r  comsumer 
unde r s t and ing  o r  app rec i a t i on .  
On the o t h e r  hand, t h e r e  e x i s t  a r ea s  where a  meaningful ,  t ech-  
n i c a l  d e f i n i t i o n  of  a  performance claim i s  d i f f i c u l t .  For i n s t ance ,  
b rak ing  is n o t  only  cha rac t e r i zed  by the  leng th  o r  quickness of 
t h e  s t o p ,  b u t  a l s o  by the  c o n t r o l l a b i l i t y  and s t a b i l i t y  of d i r e c t i o n a l  
behavior  evidenced dur ing the  braking maneuver. I d e a l l y ,  a  veh ic l e  
should remain c o n t r o l l a b l e  by normal s t e e r i n g  wheel inputs  during 
brak ing .  Furthermore,  i t  should remain s t a b l e ,  i . e . ,  i t  should 
tend  t o  t r a v e l  i n  a  s t r a i g h t  d i r e c t i o n  as  opposed t o  spinning.  
C o n t r o l l a b i l i t y  and s t a b i l i t y  a r e  r e l a t i v e l y  complex phenomenon 
and do n o t  y i e l d  t o  s imple ,  s t r a igh t fo rward  measurement techniques ,  
much l e s s  t o  q u a n t i t a t i v e  language t h a t  i s  r e a d i l y  understood 
by t h e  consumer. Consequently, terms such as  " sa fe ,  s t r a i g h t  
s t o p s " ,  o r  "stops without swerving", appear r e g u l a r l y  i n  adver-  
t i s i n g  copy,  presumably because more t e c h n i c a l l y  d e s c r i p t i v e  da t a  
would be confus ing  o r  cannot be ob ta ined .  
Although they may not  be s imple ,  e f f e c t i v e  or  u n i v e r s a l l y  
accep ted ,  measurement techniques gene ra l ly  have been developed 
f o r  eve ry  a c c e l e r a t i o n  c h a r a c t e r i s t i c  worth a d v e r t i s i n g .  In  
s u b s t a n t i a t i n g  a c la im,  t e s t s ,  from which the  s t a t e d  q u a l i t a t i v e  
o r  q u a n t i t a t i v e  measures d e r i v e ,  should be e x p l i c i t l y  descr ibed  
s o  t h a t  a t e c h n i c a l  eva lua t ion  of t hese  claims i s  p o s s i b l e .  
I n  an  a t tempt  t o  i l l u s t r a t e  the  concepts we have covered,  
a  v a r i e t y  of example claims a r e  p resen ted  and compared i n  Table V I .  
Claims i n  t h e  t a b l e  appear i n  p a i r s .  The f i r s t  c la im i n  each 
p a i r  i s  c o n s i d e r e d  a  vague d e s c r i p t i o n  of  t h e  phenomenon i n  
q u e s t i o n ,  aimed a t  a  consumer aud ience .  The second s t a t e m e n t  
i n  e a c h  p a i r  i s  i n t e n d e d  t o  be an expanded v e r s i o n  of  t h e  c l a i m ,  
p i n p o i n t i n g  i n  g r e a t e r  d e t a i l  t h e  e n g i n e e r i n g  b a s i s  f o r  t h e  
e v a l u a t i o n .  
TABLE VI 
The A-Car a c c e l e r a t e s  from 0  t o  50 m i l e s  p e r  hour  i n  8 seconds .  
R e g a r d l e s s  of  power t r a i n  o p t i o n s ,  t h e  A-Car 
can  a c c e l e r a t e  from 0 t o  50 m i l e s  p e r  hour  
i n  8 seconds  w i t h  o n l y  a  d r i v e r  aboa rd .  
The brak ing  sys tem on t h e  new B-Car p r o v i d e s  q u i c k ,  s a f e ,  s t r a i g h t  
l i n e  s t o p s .  
With i t s  new b r a k i n g  sys t em,  p r o f e s s i o n a l  t e s t  
d r i v e r s  can c o n s i s t e n t l y  s t o p  t h e  B-Car from 
60 mph i n  5  seconds  on our  d ry  t e s t  t r a c k .  During 
t h e s e  s t o p s ,  t h e y  can  m a i n t a i n  t h e  c a r  i n  a  s t r a i g h t ,  
1 2 - f o o t  wide l a n e .  
The new C-Car s t o p s  f a s t e r  t h a n  p r e v i o u s  C-Cars.  
I n  e v e r y  one of  t h e  mny d i f f e r e n t  s t o p p i n g  t e s t s  
we pe r fo rm on our  c a r s ,  t h e  new C-Car s t o p s  f a s t e r  
t h a n  p r e v i o u s  C-Cars . 
The D-Cars1 b r a k i n g  systems a r e  f a i l s a f e .  
The D-Car t s  b r a k i n g  sys tem i s  d e s i g n e d  s o  t h a t ,  
i f  t h e  f r o n t  b r a k e s  f a i l ,  t h e  r e a r  b r a k e s  a r e  
u n a f f e c t e d ,  and v i c e  v e r s a .  
The D-Car b r a k e  sys tem p r o v i d e s  q u i c k ,  s a f e  s t o p s  i n  e i t h e r  d ry  
o r  r a i n y  w e a t h e r .  
T h e o r e t i c a l l y ,  t h e  l e n g t h  of  a  p e r f e c t  s t o p  depends 
on r o a d  f r i c t i o n .  On t y p i c a l  r o a d s ,  wet and d r y ,  t h e  
D-Car can  per form a t  75% e f f i c i e n c y  when compared 
t o  such  t h e o r e t i c a l l y  p e r f e c t  s t o p s .  I t  can do t h i s  
w i t h o u t  s k i d d i n g  any w h e e l s ,  t h u s  avo id ing  l o s s  of  
c o n t r o l .  
The A-Car, w i t h  i t s  new V -  8 ,  p r o v i d e s  b e t t e r  highway per formance  
t h a n  o t h e r  models .  
I n  t e s t s  f o r  h i g h  s p e e d  a c c e l e r a t i o n ,  t h e  k i n d  you 
need  t o  s t e p  o u t  and p a s s  a t  highway s p e e d s ,  A-Cars 
equipped w i t h  t h e  new V - 8 ,  per form b e t t e r  t h a n  
i d e n t i c a l  c a r s  equipped w i t h  o t h e r  a v a i l a b l e  e n g i n e s .  
I n  reviewing t h e  evidence o f f e r e d  i n  suppor t  of any a c c e l e r a t i o n  
., 
c la im,  we would sugges t  t h e s e  b a s i c  g u i d e l i n e s :  
1. Evidence from t e s t i n g  procedures  should be based on 
f a c t  a s  e s t a b l i s h e d  by sound engineer ing  p r a c t i c e  and 
ana lyse s .  
2 .  The terms used i n  s u b s t a n t i a t i n g  evidence should be 
well de f ined ,  u s ing  language whose meaning i s  c l e a r  
and unambiguous. 
3 .  When a p p r o p r i a t e ,  t h e  ev idence .p re sen t ed  should favor  
q u a n t i t a t i v e  s t a t emen t s  over  q u a l i t a t i v e  s t a t emen t s .  
4 .  Support ing d a t a  from t e s t i n g  procedures should be 
q u a l i f i e d  t o  t h e  e x t e n t  t h a t  i t s  realm of a p p l i c a b i l i t y  
i s  c l e a r .  
5 .  The s u b s t a n t i a t i n g  evidence should make c l e a r  t o  what 
e x t e n t  t he  performance c a p a b i l i t y  claimed i s  t r u l y  a  
f u n c t i o n  of t h e  v e h i c l e  r a t h e r  than of o t h e r  i n f luenc ing  
f a c t o r s .  
ACCELERATION CLAIM SUBSTANTIATION. &I a c c e l e r a t i o n  claim 
must f i r s t  be i n t e r p r e t e d  be fo re  we can de f ine  e x a c t l y  what da t a  
a r e  r equ i r ed  f o r  s u b s t a n t i a t i o n .  I f  t he  c la im has been made i n  
gene ra l  and vague te rms ,  i t  must be reduced t o  eng ineer ing  terms 
t h a t  a r e  s p e c i f i c  enough so t h a t  i t  can be t e s t e d  a g a i n s t  t he  
d a t a .  This i n t e r p r e t a t i o n ,  a s  mentioned i n  t he  f i r s t  s e c t i o n  
of t h i s  r e p o r t ,  w i l l  be a  ma t t e r  of  judgment. 
For example, cons ide r  t h i s  c la im from Table VI: 
The brak ing  system of t h e  new B-Car 
p rov ides  qu i ck ,  s a f e ,  s t r a i g h t - l i n e  
s t o p s  * 
The s u b s t a n t i a t i o n  of t h i s  c la im must con ta in  a  good dea l  more 
than j u s t  d a t a .  Before any d a t a  can be considered u s e f u l ,  answers 
must be provided t o  ques t i ons  such a s :  "What numerical  value  
c o n s t i t u t e s  t h e  t h r e sho ld  of ' q u i c k f  and why?" " I s  ' qu ick1  t he  
same r e g a r d l e s s  of t h e  road s u r f a c e  on which the  c a r  i s  opera ted?"  
"Are t h e s e  s t o p s  ' s a f e 1  on a l l  road s u r f a c e s ,  f o r  i n s t a n c e ,  on 
g l a r e  i c e?"  Consequently,  s u b s t a n t i a t i o n  f o r  such a  claim should 
f i r s t  of  a l l  c o n t a i n  a  w e l l - s t r u c t u r e d ,  r a t i o n a l  p r e s e n t a t i o n  
aimed a t  answering such q u e s t i o n s .  The arguments p r e sen t ed  may 
ga in  suppor t  from r e f e r e n c e s  t o  t h e  t e c h n i c a l  l i t e r a t u r e  which 
p rov ide  s t anda rds  f o r  bo th  terminology and t e s t i n g  procedures  
used t o  c o l l e c t  t h e  d a t a .  Eva lua t i on  o f  such arguments must 
f a l l  u l t i m a t e l y  t o  the  judgment o f  t h e  reviewing body. 
An accep t ab l e  p r e s e n t a t i o n  of  a  p rope r ly  i n t e r p r e t e d  c la im,  
should  make t h e  b a s i c  n a t u r e  of t h e  r e q u i r e d  s u b s t a n t i a t i n g  d a t a  
r e a d i l y  apparen t .  Stopping d i s t a n c e  c l a ims ,  f o r  example, r e q u i r e  
s topp ing  d i s t a n c e  measures.  The q u e s t i o n  remains a s  t o  whether 
t h e  d a t a  p r e sen t ed  a r e  adequate and/or  v a l i d .  
Acceptable  procedures  o r  t echn iques  f o r  t h e  conduct of  t e s t s  
on automotive performance a r e  d e s c r i b e d  i n  t he  t e c h n i c a l  l i t e r a t u r e .  
I f  d a t a  o f f e r e d  a s  s u b s t a n t i a t i n g  evidence  a r e  de r ived  from t e s t s  
which d i f f e r  from "s tandard"  o r  "recommended1' p r a c t i c e ,  an eva lua-  
t i o n  w i l l  have t o  be made t o  e s t a b l i s h  t h e  a c c e p t a b i l i t y  of t he  
methods a c t u a l l y  used.  
We have a l r e a d y  noted  t h a t  performance measurements a r e  always 
s u b j e c t  t o  s m a l l ,  v i r t u a l l y  u n d e f i n a b l e ,  changes i n  e i t h e r  t he  
v e h i c l e ,  i t s  environment,  o r  i t s  c o n t r o l  i n p u t s .  For i n s t a n c e ,  
i n  b rak ing  t e s t s ,  even when g r e a t  c a r e  i s  taken t o  i n s u r e  t h a t  
t he  road and t i r e  c o n d i t i o n ,  b rake  t empera tu res ,  i n i t i a l  speed,  
brake peda l  i n p u t s ,  and o t h e r  f a c t o r s  a r e  e x a c t l y  t h e  same from 
t e s t  t o  t e s t ,  t h e  measured s t opp ing  d i s t a n c e  w i l l  s t i l l  va ry .  . 
The l e v e l  of  t h i s  v a r i a t i o n  r e f l e c t s  t h e  r e p e a t a b i l i t y  o r  t h e  
r e l i a b i l i t y  o f  t h e  t e s t  t e chn ique ,  and s u f f i c i e n t  d a t a  should 
be ga the red  t o  i n d i c a t e  t h e i r  degree  o f  v a r i a b i l i t y .  Data ob ta ined  
i n  - one t e s t  of - one v e h i c l e  should  n o t  be au toma t i ca l l y  assumed 
t o  be r e p r e s e n t a t i v e  of a  g iven v e h i c l e  model l i n e .  
Our d i s c u s s i o n  s o  f a r  h a s  assumed t h a t  ' s u b s t a n t i a t i n g  evidence  
would be i n  t h e  form o f  t e s t  d a t a .  A n a l y t i c a l  work may a l s o  be 
p r e s e n t e d  a s  s u b s t a n t i a t i o n ,  and e v i d e n c e  o f  t h i s  k i n d  should  be 
e v a l u a t e d  i n  t h e  l i g h t  o f  f i r m l y  e s t a b l i s h e d ,  accep ted  methods 
used  i n  au tomot ive  e n g i ~ ~ e e r i i l g ,  F o r  example,  e n g i n e e r i n g  a n a l y s e s  
r e s u l t i n g  i n  mathemat ica l  f o r m u l i  can be  comployed u s i n g  numer ica l  
pa ramete r s  f o r  an i n d i v i d u a l  v e h i c l e  t o  draw i n f e r e n c e s  about  t h e  
performance of t h a t  ve 'h i c l e .  The a n a l y s i s  shou ld  be e v a l u a t e d  
on t h e  v a l i d i t y  o f  t h e  a n a l y t i c a l  f o r m u l a t i o n  a s  w e l l  a s  on t h e  
meaningfulness  and p r e c i s i o n  o f  t h e  c o n c l u s i o n s  drawn. Adequate 
s u b s t a n t i a t i o n  must i n s u r e  t h a t  a l l  assumpt ions  be a c c u r a t e l y  
s t a t e d  and ev idence  o f  t h e i r  v a l i d i t y  f o r  t h e  p a r t i c u l a r  c a s e  a t  
hand must be p r e s e n t e d .  
D .  ECONOMY OF OPERATION CLAIMS 
The p r o s p e c t i v e  au tomobi le  buyer  has  s e v e r a l  r easons  f o r  
s e l e c t i n g  and p u r c h a s i n g  a  p a r t i c u l a r  v e h i c l e ,  among them p r e s t i g e ,  
s t a t u s ,  r e l i a b i l i t y ,  s t y l i n g ,  pe r fo rmance ,  s i z e  and economy of 
o p e r a t i o n .  There a r e  a p p a r e n t  t r a d e o f f s  among t h e s e  r easons  
i n  t h a t  a  buyer  s e e k i n g  s t a t u s  would more # t h a n  l i k e l y  be w i l l i n g  
t o  s a c r i f i c e  economy and v i c e  v e r s a .  I t  i s  l i k e l y ,  however, 
t h a t  b o t h  t h e  s t a t u s  s e e k e r  and t h e  buyer  i n t e r e s t e d  i n  minimizing 
c o s t s  would be concerned  about  r e l i a b i l i t y - i f  on ly  f o r  r easons  
o f  convenience .  
I n  a p p e a l i n g  t o  t h o s e  buyer s  i n t e r e s t e d  i n  economy of  ope ra -  
t i o n ,  a d v e r t i s e r s  f r e q u e n t l y  r e f e r  t o  t h o s e  segments o f  v e h i c l e  
o p e r a t i n g  c o s t  most immedia te ly  f e l t  i n  t h e  owner 's  pocketbook,  
even though t h e s e  may n o t  be t h e  major  c o s t s  a s s o c i a t e d  w i t h  
v e h i c l e  ownership.  
Economy o f  v e h i c l e  o p e r a t i o n  can be though t  of  a s  t h e  min i -  
m i z a t i o n  o f  t h e  t o t a l  c o s t s  a c c r u i n g  t o  t h e  c a r  owner a s  t h e  
r e s u l t  o f  pu rchase ,  o p e r a t i o n ,  i n s u r a n c e ,  main tenance ,  r e p a i r ,  
and d e p r e c i a t i o n  o f  h i s  au tomobi l e .  A r e c e n t  s t u d y  has  shown 
t h a t  a  $3400 c a r  d r i v e n  100,000 m i l e s  o v e r  a t e n - y e a r  l i f e  span 
produces t h e  f o l l o w i n g  breakdown o f  c o s t  p e r . m i l e :  
Opera t ing  Cos t  I tem Cos t / M i l e  
O r i g i n a l  V e h i c l e  Cos t  D e p r e c i a t i o n  3.44 
Maintenance ,  A c c e s s o r i e s ,  P a r t s  6 T i r e s  2 . 1 4  
Garaging ,  Pa rk ing  6 T o l l s  1 .84 
Gas 6 O i l  (Excluding  Taxes)  1 .7$ 
I n s u r a n c e  1.44 
S t a t e  6 F e d e r a l  Taxes 1 . 2 4  
TOTAL 11.64 
C l e a r l y ,  t h e  major  c o s t  o f  au tomobi l e  ownership r e s u l t s  from 
d e p r e c i a t i o n .  Although gas  and o i l  c o s t s  a r e  f o u r t h  on t h e  l i s t ,  
t h a y  a r e  f r e q u e n t l y  t h e  pr imary  s u b j e c t  o f  au tomobi le  economy 
a d v e r t i s i n g  c l a i m s .  Maintenance ,  e a s e  o f  r e p a i r ,  e t c . ,  a r e  l e s s  
f r e q u e n t l y  mentioned,  p o s s i b l y  because  t h e y  pose  a  c o n f l i c t  t o  t h e  
au tomobi le  company s i n c e  r e p a i r s  mean a d d i t i o n a l  p r o f i t s  t o  a u t o -  
mobile  d e a l e r s h i p s .  (The major  \cay i n  which a d v e r t i s e m e n t s  r e f e r  
t o  d e p r e c i a t i o n  c o s t s  i s  by r e f e r e n c e  t o  r e s a l e  v a l u e .  Resa le  
v a l u e ,  w h i l e  a p p a r e n t l y  an o b j e c t i v e  measure,  has  h i s t o r i c a l l y  
been man ipu la t ed  by automobi le  d e a l e r s  and can be i n f l u e n c e d  
s u b s t a n t i a l l y  by c a r  c o n d i t i o n ,  e x t r a s ,  and b l o c k  s a l e s  by l a r g e  
f l e e t  owners . )  A d v e r t i s i n g  c l a ims  i n  t h e  a r e a s  o f  d e p r e c i a t i o n ,  
main tenance ,  r e p a i r  and f u e l  c o s t s  r e p r e s e n t  s e p a r a t e  s u b j e c t s  
f o r  d i s c u s s i o n  and a r e  t r e a t e d  s e p a r a t e l y  below. 
DEPRECIATION - RESALE VALUE. .Among t h e  many a t t i t u d e s  t h a t  
v e h i c l e  manufac tu re r s  have t r i e d  t o  i n s t i l l  i n  t h e  mind of  t h e  
consumer i s  t h e  i d e a  t h a t  a  c a r  i s  an inves tmen t  r a t h e r  t h a n  a  
~ o n s u m a b l e  p u r c h a s e .  T h i s  a t t i t u d e  s t r e s s e s  t h e  f a c t  t h a t  some 
of  t h e  money p a i d  f o r  a  c a r  w i l l  be  r e t u r n e d  t o  t h e  buyer  a t  a  
l a t e r  t ime when he s e l l s  i t  o r  t r a d e s  i t  i n  on a  new model. This  
r e s a l e  o r  t r a d e - i n  v a l u e ,  t h e n ,  forms an impor tan t  p a r t  o f  a  p u r -  
c h a s i n g  d e c i s i o n ,  s i n c e  t h e  t r u e  c o s t  o f  t h e  au tomobi le  must t a k e  
i n t o  account  what t h e  consumer w i l l  be l e f t  w i t h  some t ime i n  t h e  
f u t u r e .  
Thus, i n  making a  c la im about  t h e  r e s a l e  p r i c e  o r  va lue  
of a  g iven p roduc t ,  a d v e r t i s e r s  a r e  appea l ing  t o  t he  d e s i i e  of 
t h e  consumer t o  make a  good inves tment .  They wish t o  convey 
t he  f e e l i n g  t h a t  somehow t h e  money p u t  i n t o  t h e i r  automobile i s  
s a f e r  o r  more l i q u i d  than  i t  would be i f  the  consumer were t o  
purchase a  d i f f e r e n t  manu fac tu r e r ' s  p roduc t .  Examples of  claims 
which might be made w i t h  r ega rd  t o  p r i c e  o r  va lue  a t  t he  time of 
t r a d e - i n  o r  r e s a l e  a r e  g iven  i n    able VII. None of  t h e s e  claims 
a r e  p a r t i c u l a r l y  hard  t o  i n t e r p r e t .  The imp l i ca t i on  i n  a l l  of 
them i s  t h a t  t h e  va lue  ( i n  terms of  money which can be r e t r i e v e d )  
o f  t h e  a d v e r t i s e d  automobile l a s t s  l onge r  than it does f o r  i t s  
compe t i t o r ' s  p roduc t s .  We s h a l l  proceed d i r e c t l y ,  t h e n ,  t o  a  
d i s c u s s i o n  of  t h e  problems surrounding t he  m a t e r i a l  which might 
be supp l i ed  a s  evidence i n  s u b s t a n t i a t i o n  of any claims s i m i l a r  
t o  t h e  ones shown h e r e .  
TABLE VII 
Leaders i n  t h e i r  f i e l d  i n  r e s a l e  va lue .  
Highest  r e s a l e  va lue  of  any compact. 
B u i l t - i n  va lue ,  t h a t  remains u n t i l  you s e l l .  
A survey conf i rms,  our  c a r  has t h e  h ighes t  
t r a d e - i n  va lue  of  any o t h e r  c a r  i n  the  f i e l d .  
Dealers  ag r ee ,  our  c a r  i s  worth more a s  a  
t r a d e - i n  than  any of  t h e  o t h e r  medium-sized 
models. 
Our c a r  has over 75  advantages t o  keep i t  
from g e t t i n g  o l d  b e f o r e  i t s  t ime.  
We must a s k  f i r s t  about  t h e  r e s a l e  p r i c e  i t s e l f ,  t h a t  i s ,  t h e  
ac tua1 ,numbers  o f  d o l l a r s  t h e  o v n e r  o f  t h e  v e h i c l e  r e c e i v g s  i f  
he s e l l s  i t  o u t r i g h t  e i t h e r  th rough  t h e  used  c a r  market  o r  i n  a  
p r i v a t e  s a l e .  A su rvey  might  be nade of t h e  c l a s s i f i e d  a d v e r t i s i n g  
s e c t i o n  o f  a  sample o f  newspapers th roughou t  t h e  coun t ry  t o  compare 
e q u i v a l e n t  age au tomobi les  of  d i f f e r e n t  manufac ture .  The a sk ing  
p r i c e  i s  obv ious ly  n o t  any i n d i c a t i o n  o f  t h e  t r u e  market  v a l u e ,  
and i t  would p robab ly  be n e c e s s a r y  ' t o  c o n t a c t  t h e  s e l l e r  t o  g e t  
a t  t h e  a c t u a l  t r a n s f e r  p r i c e .  T h i s  might  l e a d  t o  an upward b i a s  
i n  t h a t  t h e  s e l l e r  o f  a c a r  i s  n o t  l i k e l y  t o  admit t h a t  be r e c e i v e d  
l e s s  f o r  i t  t h a n  he though t  i t  was w o r t h ,  and i t  might be a d v i s a b l e  
t o  u s e  e q u a l  numbers o f  b o t h  buyer s  and s e l l e r s  i n  t h e  sample 
under  t h e  assumption t h a t  t h e  c o n f l i c t i n g  b i a s e s  would c a n c e l  
one a n o t h e r  . 
One o f  t h e  l a r g e s t  s o u r c e s  o f  i n f o r m a t i o n  about  t h e  r e s a l e  
p r i c e s  of used c a r s  i s ,  o f  c o u r s e ,  t h e  u s e d - c a r  d e a l e r .  These 
b u s i n e s s e s  a c q u i r e  c a r s  from b o t h  i n d i v i d u a l s  and new-car d e a l e r s  
who have t a k e n  them i n  t r a d e .  T h i s  marke tp lace  i s  t o t a l l y  r e s p o n s i v e  
t o  t h e  supp ly  and demand e x p r e s s e d  by c a r  buyer s  and s e l l e r s  and 
a s  a  whole can be c o n s i d e r e d  a s  r e p r e s e n t i n g  a  t r u e  p i c t u r e  of  
v a l u e  w i t h i n  which t o  compare t h e  r e l a t i v e  m e r i t s  o f  v a r i o u s  b rands .  
The s o - c a l l e d  "Blue Book1' r e p r e s e n t s  t h e  consensus of  t h i s  market  
'for d i f f e r e n t  g e o g r a p h i c a l  a r e a s ,  l i s t i n g  t h e  "average1'  who lesa le  
and r e t a i l  p r i c e s  f o r  most makes and models of  c a r s ,  t h a t  i s ,  
what s e l l e r s  can e x p e c t  t o  r e c e i v e  and what buyer s  w i l l  expec t  
t o  pay f o r  a  t y p i c a l  c a r  i n  any p a r t i c u l a r  c a t e g o r y .  Th i s  p u b l i c a -  
t i o n  can  be used a s  a  gu ide  b u t  would b e ,  i n  and of  i t s e l f ,  f a r  
from adequa te  a s  t h e  t o t a l i t y  o f  s u b s t a n t i a t i n g  evidence  f o r  a 
c l a i m  about  r e s a l e  v a l u e .  
The word "average1' a s  a p p l i e d  t o  t h e  p r i c e  has  problems 
a s s o c i a t e d  w i t h  i t  because  of t h e  numerous i n t e r p r e t a t i o n s  t h a t  
a r e  p o s s i b l e .  I t  cou ld  mean t h e  a v e r a g e  p r i c e  o f  t h e  p a r t i c u l a r  
c a r s  i n  a  c e r t a i n  model l i n e  o r  i t  c o u l d  mean t h e  p r i c e  of  a  
v e h i c l e  cons idered  t o  be i n  average cond i t ion .  In  p r a c t i c e ,  
t hese  amount t o  the  same t h i n g ,  implying t h a t  f o r  a  par t i ;u la r  
make and model of t h e  same yea r  (and presumably of approximately 
the  same mileage) t h e r e  w i l l  be a  d i s t r i b u t i o n  of p r i c e s  f o r  
i n d i v i d u a l  i tems.  Care must be taken i n  eva lua t ing  t h e  evidence 
f o r  s u b s t a n t i a t i o n  t o  ensure  t h a t  reasonab.le i n t e r p r e t a t i o n s  have 
been assigned t o  s t a t i s t i c a l  te rms,  such a s  average. 
An important  f a c e t  about any d a t a  used t o  suppor t  a  c laim 
about r e s a l e  p r i c e  i s  t h e  s t a b i l i t y  o f  the  numbers p resen ted ,  
and any d i s c u s s i o n  should  address  t h e  ma t t e r  .of v a r i a b i l i t y .  
The range,  t he  lowest  and h i g h e s t  va lues  evidenced i n  the  d a t a ,  
i s  probably t h e  most r e a d i l y  unders tandable  measure t o  a  non- 
t e c h n i c a l  audience ,  b u t  s u b s t a n t i a t i n g  evidence should inc lude  
a  more adequate d e s c r i p t i o n  of  t h e  d i s t r i b u t i o n  under d i scuss ion ,  
enough, f o r  example, t o  al low t h e  a p p l i c a t i o n  of t e s t s  f o r  the  
s i g n i f i c a n c e  of any d i f f e r e n c e s  mentioned. The used c a r  market,  
t hen ,  i s  an e x c e l l e n t  informat ion  source  f o r  the  kind of d a t a  
needed t o  provide  adequate  s u b s t a n t i a t i o n  of claims regarding 
r e s a l e  p r i c e s  of  automobiles  i f  c a r e f u l  a t t e n t i o n  i s  pa id  t o  the  
form i n  which t h e  d a t a  a r e  p r e s e n t e d ,  
With r e s p e c t  t o  t h e  a l t e r n a t i v e  form of claiming a  c a r  t o  
be a  good investment ,  i . e . ,  t r a d e - i n  v a l u e ,  i t  i s  not  an easy 
t a s k  t o  f e r r e t  out  t h e  t r u e  measures involved .  We must look ,  
of course ,  t o  new-car d e a l e r s  f o r  t h i s  informat ion .  A t r a n s a c t i o n  
invo lv ing  the  purchase of a  new c a r  wi th  t h e  buyer ' s  o l d  c a r  
forming a  p o r t i o n  of t h e  payment i s  s u b j e c t  t o  f i n a n c i a l  manipula- 
t i o n  which may se rve  t o  obscure the  t r u e  value of both  v e h i c l e s .  
An i n f l a t e d  t r a d e - i n  va lue  may be allowed f o r  the  used c a r  only 
t o  be made up i n  the  charg ing  of the  f u l l  r e t a i l  p r i c e  f o r  the  new 
v e h i c l e ,  o r  converse ly ,  t h e  new c a r  may be o f f e r e d  a t  a  very low 
p r i c e  because o f  a  l i m i t e d  allowance made f o r  the  t r a d e - i n .  To 
the  d e a l e r  what ma t t e r s  i s  t h e  n e t  amount he r ece ives  from the  
e n t i r e  t r a n s a c t i o n ,  and t h e  way i n  which h i s  p r o f i t  i s  r e a l i z e d  
is  of secondary  impor tance .  However, w i t h  r e s p e c t  t o  e s t a b l i s h i n g  
ev idence  o f  h i g h  t r a d e - i n  v a l u e s  f o r  used  c a r s ,  we must ensu re  
t h a t  r e a l i s t i c  e s t i m a t e s  o f  t r a d e - i n  v a l u e s  a r e  o b t a i n e d  from 
new c a r  d e a l e r s .  One way t o  accompl ish  t h i s  would be t o  a s s i g n  
a  " r e a l "  s a l e s  p r i c e  t o  t h e  new c a r  a s  t h e  c o s t  t o  t h e  d e a l e r  
p l u s  a  c e r t a i n  p e r c e n t a g e  o f  t h a t  c o s t  a s  p r o f i t ,  and c a l c u l a t e  
t h e  t r a d e - i n  v a l u e  from t h i s  f i g u r e  r a t h e r  t h a n  from t h e  s t a t e d  
s a l e s  p r i c e .  
The u s e  o f  s u r v e y s  t o  g a t h e r  ev idence  s u p p o r t i n g  c l a ims  
about  r e s a l e  o r  t r a d e - i n  p r i c e s  r e q u i r e s ' s t r i ' c t  adherence t o  good 
methodologica l  p r a c t i c e .  Unless  o t h e r w i s e  s t a t e d ,  a  s t a t e m e n t  
about  v a l u e  i s  i n t e r p r e t e d  t o  i n c l u d e  a l l  c a r s ,  a t  a l l  geograph ica l  
l o c a t i o n s ,  and su rvey  sampl ing  p r o c e d u r e s  must be such a s  t o  j u s t i f y  
g e n e r a l i z a t i o n  t o  t h e  e n t i r e  p o p u l a t i o n .  Where a  s t r a t i f i e d  
sampling t echn ique  forms a  p a r t  o f  t h e  s u b s t a n t i a t i n g  ev idence ,  
a s s u r a n c e s  w i l l  be sough t  t h a t  t h e  s t r a t a  were e s t a b l i s h e d  s o  t h a t  
t h e  sample r e f l e c t s  t h e  p r o p o r t i o n  i n  t h e  g e n e r a l  p o p u l a t i o n  of  
t h e  i t ems  o f  i n t e r e s t .  The most i m p o r t a n t  requi rement  from t h e  
p o i n t  o f  view of  e v a l u a t i o n  i s  t h a t  whatever  t h e  p rocedure  f o r  
s e l e c t i n g  t h e  sample ,  i t  be f u l l y  d i s c l o s e d  s o  t h a t  i t s  adequacy 
may be a s c e r t a i n e d .  The e n t i r e  market  su rvey  p r o c e d u r e ,  i n  f a c t ,  
must be made a v a i l a b l e  t o  t h e  e v a l u a t o r s  of  t h e  s u b s t a n t i a t i n g  
m a t e r i a l ,  s i n c e  t h e  e f f e c t i v e n e s s  of t h e  procedure  a s  a  whole 
depends h e a v i l y  on t h e  c o n t r i b u t i o n  o f  each  element  i n  t h e  p r o c e s s .  
Mention must be made a l s o  of  t h e  use  of  t h e  term v a l u e  when 
used t o  s u b s t a n t i a t e  a d v e r t i s i n g  c l a i m s .  The a b s o l u t e  d o l l a r  
amount r ecovered  by t h e  t r a d e - i n  o r  s a l e  o f  a  used automobile  
i s  meaningless  when compared t o  t h e  same f i g u r e  of a d i f f e r e n t  . 
c a r  u n l e s s  t h e  i n i t i a l  c o s t s  of t h e  two v e h i c l e s  were t h e  same. 
The h i g h  r e s a l e  v a l u e  d e r i v e d  from a  European luxury  c a r ,  f o r  
example,  shou ld  n o t  be used as  a  comparison w i t h  t h e  p r i c e  o b t a i n e d  
f o r  an American compact.  I t  i s  t h e  r e l a t i v e  f i g u r e s  which m u s t  
be compared, t h e  p r o p e r  numbers b e i n g  t h e  a c t u a l  d e p r e c i a t i o n  of  
t h e  v e h i c l e  i n  d o l l a r s  o r  t h e  r e s a l e  p r i c e  as a  pe rcen tage  of  t h e  
o r i g i n a l  c o s t .  For t h i s  r e a s o n ,  i t  i s  e s s e n t i a l  t h a t  a c c u r a t e  
d e s c r i p t i o n s  of bo th  f i g u r e s  be  nade a v a i l a b l e .  
Throughout t h i s  d i s c u s s i o n  we have been d e a l i n g  w i t h  t h e  
c o n s i d e r a t i o n  of  comparisons between two o r  more i tems w i t h i n  
t h e  c o n t e x t  of  a  f l u c t u a t i n g  marke t .  An o v e r r i d i n g  methodologica l  
requi rement  i n  t h e  e v a l u a t i o n  o f  any d a t a  shou ld  be t h e  a p p l i c a t i o n  
of  s t a t i s t i c a l  s i g n i f i c a n c e  t e s t s .  To have s u b s t a n t i a t e d  a  c l a i m ,  
t h e  ev idence  must show t h a t  a  d i f f e r e n c e  e x i s t s  over  and above 
t h e  random v a r i a t i o n s  which can  be  a t t r i b u t e d  t o  t h e  market  by 
i t s e l f .  A f i r m  b a s i s  f o r  t h e  e v a l u a t i o n  can be d e r i v e d  only  from 
an under s t and ing  o f  b o t h  t h e  sampl ing  p rocedures  used  t o  o b t a i n  
t h e  d a t a  and t h e  s t a t i s t i c a l  p r o p e r t i e s  of t h e  d a t a  themselves .  
MAINTENANCE AND REPAIR. T y p i c a l  c l a ims  r e l a t e d  t o  maintenance 
and r e p a i r  might t a k e  t h e  f o l l o w i n g  form: 
Maintenance 
1. The B u l l e t  has  a  s e a l e d  l u b r i c a t i o n  sys t em,  s o  you 
d o n ' t  spend a  c e n t  on c h a s s i s  l u b e s .  
2 .  The B u l l e t  i s  low on s e r v i c e  c o s t s .  
3 .  The B u l l e t  needs h a l f  t h e  o i l  changes of  any o t h e r  
compact and 1 / 6  of  t h e  l u b e  j o b s .  
4 .  You g e t  an a i r  f i l t e r  on t h e  B u l l e t  t h a t  l a s t s  more 
than  twice  a s  long  a s  t h e  o l d  k i n d .  
1. I bought a  B u l l e t  because  I r e a d  t h a t  i t  has  t h e  
b e s t  r e p a i r  r e c o r d  of  any compact. 
2 .  The B u l l e t  has  a  f i v e - y e a r / S 0 , 0 0 0  m i l e  gua ran tee  on 
t h e  d r i v e  t r a i n  t h a t  removes t h e  worry from your 
d r i v i n g .  
Of t h e  f o u r  c l a ims  c i t e d  f o r  maintenance a t t r i b u t e s ,  t h r e e  
i n d i c a t e  s p e c i f i c  ways i n  which improved equipment p u r p o r i e d l y  
lowers  maintenance c o s t s .  The o t h e r  i s  a  r a t h e r  g e n e r a l  s t a t e m e n t  
which h inges  upon t h e  meaning which i s  a t t a c h e d  t o  t h e  word "low." 
Evidence submi t t ed  t o  s u b s t a n t i a t e  any of t h e  c l a ims  f o r  
improved m a i n t a i n a b i l i t y  c h a r a c t e r i s t i c s  would most l i k e l y  f a l l  
i n t o  two c a t e g o r i e s :  (1)  a  su rvey  of  d e a l e r  and/or  owner r e p a i r  
r e c o r d s ,  and ( 2 )  d a t a  from t e s t s  performed on t h e  components i n  
q u e s t i o n ,  e i t h e r  i n  t h e  l a b o r a t o r y  o r  i n  a c t u a l  o n - t h e - r o a d  s e r v i c e .  
In  examining a  s u b s t a n t i a t i o n  u s i n g '  maintenance r e c o r d s ,  t h e  
e v a l u a t o r  shou ld  be concerned t h a t  t h e  sampling i s  adequate  t o  
war ran t  a  g e n e r a l i z a t i o n  t o  t h e  e n t i r e  p o p u l a t i o n ,  where such 
i s  impl i ed .  When a  comparison has  been made t o  o l d e r  models 
produced by t h e  same manufac tu re r  t o  i d e n t i f y  improvements brought  
about  by some change,  d a t a  must be  a v a i l a b l e  on bo th  p o p u l a t i o n s  
o f  c a r s .  The i n t e r p r e t a t i o n  of  a  s p e c i f i c  c l a im may o f t e n  be 
unambiguous enough t o  a l low a  yes  o r  no d e c i s i o n  a s  t o  t h e  adequacy 
o f  t h e  s u b s t a n t i a t i n g  d a t a ,  b u t  i n c o n s i s t e n c y  i n  some of t h e  d a t a  
g a t h e r e d  may r e q u i r e  t h e  a p p l i c a t i o n  o f  s t a t i s t i c a l  t e s t s .  The 
evidence  p r e s e n t e d  s h o u l d  be  amenable t o  t h e  r e q u i r e d  i n f e r e n t i a l  
p rocedures .  
Evidence from l a b o r a t o r y  t e s t s  can be cons ide red  a s  adequate  
proof  of  a  c l a i m ' s  v a l i d i t y  on ly  i f  i t  can be shown t h a t  t h e  
l a b o r a t o r y  environment approximates  a s  c l o s e l y  a s  p o s s i b l e  t h e  
c o n d i t i o n s  which t h e  p roduc t  w i l l  encoun te r  i n  a c t u a l  u s e .  Like-  
w i s e ,  on - the - road  s e r v i c e  t e s t i n g  i s  r e q u i r e d  t o  t a k e  i n t o  account  
t h e  va ry ing  geographic  and c l i m a t i c  c o n d i t i o n s  which t h e  a d v e r t i s e d  
p roduc t  w i l l  be exposed t o  i n  i t s  normal l i f e .  Should t h e  phrase  
" in  normal use"  be inc luded  i n  any c l a i m ,  s u p p o r t i n g  evidence  
must s t a t e  i n  o b j e c t i v e l y  measurable  terms what i s  inc luded  i n  
t h e  "normal" range of o p e r a t i n g  envi ronments .  
FUEL COSTS. Unlike t h e  o t h e r  c o s t  f a c t o r s ,  f u e l  c o s t s  
( i . e . ,  f u e l  consumption) can be o b j e c t i v e l y  de termined by s c i e n t i f i c  
t e s t i n g .  U n f o r t u n a t e l y ,  s t a n d a r d  t e s t  p rocedures  do n o t  e x i s t  
f o r  such  t e s t s  i n  t h e  Uni t ed  S t a t e s .  Consequent ly ,  f u e l  con- 
sumption v a l u e s  t h a t  a r e  quo ted  i n  ads  r e p r e s e n t  a l l  manner of 
t e s t  c o n d i t i o n s  and a r e  v i r t u a l l y  meaningless  on an a b s o l u t e  
s c a l e .  T e s t  p r o c e d u r e s  a r e  s o  l o o s e ,  i n  f a c t ,  t h a t  two c a r s  
e v a l u a t e d  by t h e  same t e s t  p r o c e d u r e  by two d i f f e r e n t  o r g a n i z a -  
t i o n s  would a lmos t  always produce  wide ly  d i f f e r i n g  r e s u l t s .  
T y p i c a l  c l a i m s  a r e  l i s t e d  a s  f o l l o w s :  
1. Many B u l l e t  owners g e t  o v e r  20  m i l e s  p e r  g a l l o n  o f  
g a s o l i n e .  
2 .  You can  e x p e c t  t o  g e t  30 m i l e s  p e r  g a l l o n  from your 
B u l l e t .  
3 .  I n  o u r  highway t e s t s ,  t h e  B u l l e t  has  been g e t t i n g  i n  
t h e  neighborhood of  2 5  m i l e s  p e r  g a l l o n  w i t h  s t a n d a r d  
e n g i n e  and t r a n s m i s s i o n .  
4 .  The new B u l l e t  i s  d e s i g n e d  t o  run  e f f i c i e n t l y  on no- 
l e a d  g a s  w i t h o u t  s a c r i f i c i n g  per formance .  
5 .  The new B u l l e t  can  do 0 - 6 0  i n  14 seconds and s t i l l  
d e l i v e r  2 5  m i l e s  p e r  g a l l o n  of  g a s .  
6, The B u l l e t  has  averaged  o v e r  2 5  m i l e s  p e r  g a l l o n  of  
g a s o l i n e  i n  s i m u l a t e d  c i t y  and suburban  d r i v i n g .  
These c l a i m s  a r e  a l l  r e l a t i v e l y  g e n e r a l ,  and t o  e v a l u a t e  
ev idence  i n  s u p p o r t  o f  any o f  them, d a t a  must s t a t e  p r e c i s e l y  
v a l u e s  f o r  t h e  f o l l o w i n g  v a r i a b l e s  : 
1. ambient  c o n d i t i o n s  ( t e m p e r a t u r e ,  b a r a m e t r i c  p r e s s u r e ,  
wind v e l o c i t y ,  e t c . )  
2 ,  v e h i c l e  weight  
3 ,  v e h i c l e  speed  
4 .  v e h i c l e  l o a d  
5. s t e a d i n e s s  o f  t r a v e l  ( s t o p p i n g ,  s t ' a r t i n g ,  c o n s i s t e n c y  
- -  by speed)  
K 
6 .  c a r b u r e t o r  s e t t i n g  c o n t r o l l i n g  f u e l / a i r  miq tu re  r a t i o  
7 .  road  smoothness and g r a d e  
8. t i r e  i n f l a t i o n  p r e s s u r e  
9. t ype  of f u e l  
S t a n d a r d  p rocedure  i n  making t e s t s ,  f o r  example,  i s  t o  c a r r y  
o u t  t h e  t e s t s  under  e x i s t i n g  ambient  c o n d i t i o n s  and t h e n  t o  . 
a '. 
c o r r e c t  t h e  d a t a  f o r  some s e t  of  s t a n d a r d  con 'd i t ions .  S i n c e  
no s t a n d a r d  c o n d i t i o n s  have been u n i v e r s a l l y  agreed  upon, i t  i s  
p o s s i b l e  t o  p i c k  t h e s e  " s t a n d a r d  c o n d i t i o n s "  s o  a s  t o  v i r t u a l l y  
produce whatever  r e s u l t  5s  d e s i r e d .  The comparison of two c a r s  
on t h e  b a s i s  of  a  f u e l  consumption t e s t  r e q u i r e s  t h a t  t h e  same 
unambiguous t e s t i n g  p rocedures  have been  used  t o  measure p e r -  
formance. A jumping o f f  p o i n t  f o r  a  s t a n d a r d  t e s t  p rocedure  would 
be t h e  German T e s t  Procedure  f o r  Fuel  Consumption (Ermi t t lung  
d e s  K r a f t s t o f f v e r b r a u c h s  von K r a f t f a h r z e u g e n  ( a u s s e r  Zugmaschinen)),  
DIN 7 0 0 3 0 .  
I n  t h e  absence  of such  a  s t a n d a r d  t e s t ,  a d e t a i l e d  d e s c r i p t i o n  
of t h e  a c t u a l  p rocedure  must be  p r e s e n t e d ,  and i f  t h e  t e s t  i s  of  
a compara t ive  n a t u r e ,  i t  must have been des igned  t o  t r e a t  bo th  
v e h i c l e s  i d e n t i c a l l y .  I n  c a s e s  \ (here d r i v i n g  c o n d i t i o n s  have 
been s i m u l a t e d ,  arguments must be p r e s e n t e d  b e a r i n g  on t h e  r e l a t i o n -  
s h i p  between t h e  s i m u l a t e d  envi ronment  and a c t u a l  d r i v i n g  c o n d i t i o n s .  
V. SUMMARY AYD CONCLUSIONS 
2 
I t  has  been o u r  pu rpose  i n  t h i s  r e p o r t  t o  d e l i n e a t e  t h e  
t e c h n o l o g i c a l  b a s i s  f o r  t h e  e v a l u a t i o n  o f  ev idence  p r e s e n t e d  
i n  t h e  s u b s t a n t i a t i o n  o f  a d v e r t i s i n g  c l a i m s  d e a l i n g  w i t h  t h e  
motor v e h i c l e .  We have  s u g g e s t e d  t h a t  t h e  methodology f o r  e v a l -  
u a t i o n  c o n s i s t s  o f  f o u r  p h a s e s :  (1) i n t e r p r e t i n g  t h e  c l a i m ,  
( 2 )  d e f i n i n g  t h e  r e q u i r e d  measures , '  ( 3 )  d e s c r i b i n g  adequate  
p rocedures  f o r  t h e  measurement p r o c e s s ,  and ( 4 )  r e n d e r i n g  an 
o p i n i o n  on t h e  r e s u l t .  
E v a l u a t i o n ,  a s  t h e  word i m p l i e s ,  i n v o l v e s  s u b j e c t i v e  judg-  
ment,  and c l a i m s  may, a t  t i m e s ,  be  open t o  m u l t i p l e  i n t e r p r e t a t i o n s .  
The o b j e c t i v e  of t h e  f i r s t  s t a g e  i n  t h e  e v a l u a t i o n  p r o c e s s  i s  t o  
reduce  t h e  words o f  t h e  c l a i m  t o  e n g i n e e r i n g  t e r m s ,  a c c e p t a b l e  
t o  t h e  s c i e n t i f i c  community and p r e c i s e  and unambiguous enough 
t o  be  s u b j e c t e d  t o  r i g o r o u s  t e s t i n g .  
I t  i s  t h e n  n e c e s s a r y  t o  d e f i n e  measures  a p p r o p r i a t e  t o  t h e  
te rms c r e a t e d  from t h e  s t a t e m e n t s  made i n  t h e  c l a i m .  The f a c t  
t h a t  some o f  t h e  measures  w i l l  b e  o f  a  s u b j e c t i v e  n a t u r e  i n  no 
way d e t r a c t s  from t h e i r  s c i e n t i f i c  q u a l i t y .  C r i t e r i o n  v a l u e s  
f o r  t h e  measures must b e  d e f i n e d  u s i n g ,  where p o s s i b l e ,  r e l e v a n t  
e n g i n e e r i n g  s t a n d a r d s ,  s o  t h a t  meaningful  comparisons can  be made 
between t h e  numer ica l  q u a n t i t i e s  o f  conce rn .  
The t h i r d  s t e p  r e q u i r e s  t h e  e s t a b l i s h m e n t  of  t e s t  and/or  
measurement p rocedures  c a p a b l e  of  r e s o l v i n g  any q u e s t i o n s  a r i s i n g  
from t h e  terms o f  t h e  c l a i m .  These will be  i d e a l  p r o c e d u r e s ,  
a g a i n s t  which s u b s t a n t i a t i n g  e v i d e n c e  can  be compared, and t h e y  
shou ld  be based  on t h e  a c c e p t e d  p r a c t i c e s  o f  t h e  f i e l d s  t o  which. 
t h e  c l a i m  a p p l i e s .  
The f i n a l  s t a g e  c o n s i s t s  o f  t r a n s f o r m i n g  t h e  e n g i n e e r i n g  
a n a l y s i s  of t h e  problem i n t o  words u n d e r s t a n d a b l e  t o  a  non- 
t e c h n i c a l  a u d i e n c e .  A comparison would be made and t h e  d i f f e r e n c e s ,  
i f  any,  e x p l a i n e d  between t h e  s u b s t a n t i a t i n g  ev idence  f o r  t h e  
c la im and t h e  i d e a l  e n g i n e e r i n g  s o l u t i o n .  . 
¤ he main body o f  t h e  r e p o r t  d e a l s  w i t h  examples of c l a im 
c a t e g o r i e s  and i n d i c a t e s  w i t h i n  e a c h ,  t h e  t e c h n o l o g i c a l  c o n s i d e r -  
a t i o n s  n e c e s s a r y  t o  t h e  e v a l u a t i o n  o f  s u b s t a n t i a t i n g  ev idence .  
The d i s c u s s i o n s  r e v o l v e  around t h e  d e s i g n  of  p rocedures  f o r  c r e a t i n g  
s a t i s f a c t o r y  s u b s t a n t i a t i o n ,  w i t h  an aim toward developing  
g u i d e l i n e s  f o r  what can  be  c o n s i d e r e d  good p r a c t i c e  i n  t h e  f i e l d ,  
Each o f  t h e  c l a i m  c a t e g o r i e s  d i s c u s s e d  t r e a t s  s e p a r a t e l y  
t h e  ev idence  o f f e r e d  i n  s u b s t a n t i a t i o n  of  t h e  s t a t e m e n t s  made. 
From t h e s e  s e v e r a l  a n a l y s e s  t h e r e  emerges a  g 'enera l ized  fo rmula t ion  
f o r  t h e  t r e a t m e n t  of  any c l a i m  and t h e  ev idence  o f f e r e d  i n  s u p p o r t  
of  i t .  F i g u r e  1 i s  a  schemat i c  r e p r e s e n t a t i o n  o f  t h e  procedure  
employed i n  t h e  e v a l u a t i o n .  
We e n t e r  t h e  p r o c e s s  a t  t h e  t o p  o f  t h e  f i g u r e  by be ing  g iven  
a  c l a im.  S t a g e  1 i n v o l v e s  t h e  i n t e r p r e t a t i o n  and c l a s s i f i c a t i o n  
of  t h e  c l a i m  i n t o  one o f  t h e  many c a t e g o r i e s  a v a i l a b l e ,  d e f i n i n g  
what t h e  c l a im a c t u a l l y  s t a t e s  and which rea lm of  t e c h n i c a l  
methodology i s  t o  be a p p l i e d  t o  i t .  These c a t e g o r i e s  a r e  t h e  
f o u r t e e n  i t ems  d e s c r i b e d  i n  Tab le  11. 
The second s t a g e  of t h e  e v a l u a t i o n  p rocedure  c o n s i s t s  o f  two 
p a r a l l e l  o p e r a t i o n s .  The f i r s t  i s  assembl ing  t h e  ev idence  o f f e r e d  
t o  s u b s t a n t i a t e  t h e  c l a i m  by i t s  maker,  w h i l e  t h e  second i s  t h e  
f o r m u l a t i n g  o f  t h e  i d e a l  ev idence  which c o u l d  be mustered .  Th i s  
second body of  i n f o r m a t i o n  w i l l  be  d i f f e r e n t  f o r  each of t h e  c l a im 
c a t e g o r i e s  and t h e  s o u r c e s  f o r  i t s  c o n s t r u c t i o n  ( t h e  t e c h n i c a l  
l i t e r a t u r e  c o n s u l t e d ,  t h e  e x p e r t  judgment r e q u i r e d ,  e t c . )  w i l l  
change accord ing  t o  t h e  c a t e g o r y .  The e l e v e n  i t ems  l i s t e d  a long 
t h e  s i d e  of  Table  I1 i n d i c a t e  where t o  look  t o  g e n e r a l i z e  t h i s  . 
i n f o r m a t i o n .  Once c r e a t e d ,  however,  t h e s e  c o l l e c t i o n s  o f  i d e a l  
forms of ev idence  a c r o s s  c a t e g o r i e s  of  c l a i m s  r e p r e s e n t  a  r e l a t i v e l y  
permanent t o o l  t o  be used  i n  t h e  e v a l u a t i o n  p r o c e s s  a s  they  w i l l  
a l t e r  on ly  w i t h  advances i n  technology such  a s  t h e  development 

of new t e s t i n g  p rocedures  o r  new ins t rumen ta ' t i on .  
A s c i e n t i f i c  a n a l y s i s  of  t h e  s i m i l a r i t i e s  and d i f f e r e n c e s  
between t h e  a c t u a l  and i d e a l  ev idence  forms t h e  t h i r d  s t a g e  of  
t h e  p r o c e s s .  The o u t p u t  o f  t h i s  p o r t i o n  of  t h e  p r o c e s s  i s  a  com- 
p a r a t i v e  e v a l u a t i o n ,  i n  s c i e n t i f i c  l anguage ,  of  t h e  d i s c r e p a n c i e s  
between what was o f f e r e d  a s  ev idence  and what should  have been.  
The d e c i s i o n  ( o r  t h e  v e r d i c t )  i s  t h e  o u t p u t  of t h e  f o u r t h  
and f i n a l  s t a g e  of t h e  e v a l u a t i o n  p rocedure .  I t  i s  t h e  r e s u l t  
o f  t r a n s l a t i n g  t h e  s c i e n t i f i c  comparison i n t o  a  r easonab le  and 
under s t andab le  s t a t e m e n t  i n t e l l i g i b l e  t o  a  n o n - t e c h n i c a l  audience .  
The s e t t i n g  up of  t h e  machinery t o  perform e v a l u a t i o n s  of 
ev idence  i n  s u b s t a n t i a t i o n  of a d v e r t i s i n g  c l a ims  a long t h e  l i n e s  
d e s c r i b e d  h e r e i n  w i l l ,  in '  ou r  o p i n i o n ,  p r o v i d e  a  r e g u l a t o r y  agency 
w i t h  a  managable and workable t o o l  f o r  accomplishing t h i s  d i f f i c u l t  
t a s k .  The methodology d e s c r i b e d  f o r  e v a l u a t i n g  evidence  i n  
s u p p o r t  of c l a ims  a l s o  p r o v i d e s  guidance  t o  t h e  manufac tur ing  
and s e l l i n g  o r g a n i z a t i o n s  t h a t  g e n e r a t e  a d v e r t i s i n g  copy t o  
promote t h e i r  p r o d u c t .  I t  i s  hoped t h a t  t h i s  r e p o r t  w i l l ,  i n  
p a r t i c u l a r ,  be h e l p f u l  t o  t h e  motor v e h i c l e  i n d u s t r y  i n  i d e n t i f y i n g  
some of  t h e  s u b s t a n t i a t i o n  d i f f i c u l t i e s  t h a t  a r e  p e c u l i a r  t o  
t h e  motor v e h i c l e  and t o  t h e  s t a t e  o f  technology t h a t  i s  a v a i l a b l e  
t o  d e f i n e  and measure v a r i o u s  a s p e c t s  of  motor v e h i c l e  performance.  
